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INTRODUCTION. 



The law establishing the office of Commissioner of Highways 
provides that it shall be the duty of the commissioner to make 
an annual report to the governor and council of his doings, and 
the expenditures of his office, together with such statements 
bearing upon the construction and maintenance of ways, and 
suggestions and recommendations, concerning the same, as he 
deems appropriate, including recommendations for any legisla- 
tion which to him seems expedient and necessary. 

One year ago a report was issued which dealt almost entirely 
with suggestions as to construction and maintenance of ways, at 
the same time pointing out some of the glaring defects in the 
system of road administration as practised in a majority of 
the towns in the state. 

While we realize that neither of these topics was treated 
exhaustively by any means, we feel that the fundamental princi- 
ples underlying the proper construction of any road have not 
changed during the year ; neither have our views on road admin- 
istration ; and that a discussion of either topic at the present time 
would of necessity be more or less of a repetition of last year's 
discussion. 

On the other hand nothing was said in our former report on 
the subject of legislation. During the present year we have 
been studying as best we could the several state road laws in 
operation in other states with the object in view of recommend- 
ing such legislation as would meet conditions in this state and 
at the same time put the work of state road building and main- 
tenance under state supervision. This report deals principally 
with this matter. 
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The work of the office during 1906 has been conducted along 
the same general lines that it was in 1905. Early in the year 
the commissioner was called upon to make examination and 
inspection of the completed bridge over the Sebasticook river at 
Benton. Later on, similar service was performed at the Bing- 
ham-Concord bridge. In both places first class jobs have been 
completed. The first was built under the direction of the Ken- 
nebec County Commissioners who employed, as their special 
representative and inspector on the work, Mr. Charles E. War- 
ren of Winslow. The second was built under the direction of 
the Somerset County Commissioners with E. E. Greenwood, C. 
E., of Skowhegan, as engineer and inspector. It is almost 
needless to say that with such efficient and thorough inspection 
as was had on these jobs the state commissioner found all pro- 
visions of the contracts and specifications thoroughly executed 
and all details of construction properly done. Elsewhere will be 
found a detailed statement of the cost of each of these jobs. 

During the early part of the year arrangements were per- 
fected through each board of county commissioners for 
holding the county road meetings. These meetings were 
held at such places in each county as the commissioners thought 
most convenient to accommodate the largest number of towns in 
the county. The meetings were all held in the month of April 
in order that commissioners might attend without interfering 
with road work and with the thought that helpful suggestions 
brought out would be fresh in the minds of the commissioners 
when the season's work should be undertaken. As appears be- 
low, seventeen meetings were held with a total attendance of 
about six hundred. Considering that these meetings were an 
entirely new feature and that many were held on stormy days 
and at a season when traveling was the worst in years, the 
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attendance was very gratifying to the commissioner. A good 
degree of interest was manifest and at the close of nearly every 
meeting a number of commissioners expressed themselves as 
well satisfied with the day's proceedings. 

We remember in particular one commissioner about sixty 
years old who just before the meeting adjourned remarked openly 
that while he had been identified with road work for thirty 
years, he wanted to say that he had picked up some good ideas 
to-day. If other commissioners would feel as this man did that 
**we are never too old to learn," road building in Maine would 
look up. We remember though that commissioners are changed 
in office so often that most of them do not have time to put into 
practice what they have learned by experience. 

The meetings were opened with an explanation and discussion 
of the new specifications for state road work, illustrated by a 
half size section of a road finished according to the specification. 

The proper construction for all classes of earth roads also 
received consideration and discussion. 

The meetings were made as informal as possible and one of 
the principal benefits of them came through the commissioners 
getting acquainted with one another and in small groups 
exchanging ideas on methods of doing diflFerent kinds of road 
work. 

I believe the meetings have had a beneficial influence on road 
work this year and that they should be continued. 

Meetings were held as follows and attended by representa- 
tives from towns shown: 

Androscoggin County; Court House, Auburn; April ii, 1906; 
towns represented 9 ; not represented 5 ; attendance 24. 

Towns represented: Auburn, Durham, Greene, Lewiston, 
Lisbon, Mechanic Falls, Poland, Wales, Webster. 

Aroostook County; Court House, Houlton; April 25, 1906; 
towns represented 9 ; attendance 30. 

Towns represented : Caribou, Castle Hill, Frenchville, Lime- 
stone, Mapleton, Perham, Presque Isle, Washburn, Woodland. 

Aroostook County; Court House, Houlton; April 25, 1906. 
towns represented 13; plantations represented 5; attendance 31. 

Towns represented: Amity, Ashland, Blaine, Dyer Brook, 
Hodgdon, Houlton, Linneus, Littleton, Ludlow, Masardis, Mon- 
ticello, Oakfield, Sherman, Garfield PL, Hammond PL, Reed PL, 
St. Francis PL 
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Total attendance for county 6i ; towns represented 22 ; planta- 
rtioiis represented 5 ; towns no^t represented 22. 

Cumberland County ; City Council Rooms, Portland ; April 3, 
1906; towns represented 18; not represented 8; attendance 62. 

Towns represented: Baldwin, Bridgton, Cape Elizabeth, 
Cumberland, Falmouth, Freeport, Gorham, Gray, Harrison, 
North Yarmouth, Portland, Pownal, Scarboro, South Portland, 
.Standish, Westbrook, Windham, Yarmouth. 

Franklin County; Court House, Farmington; April 10, 1906; 
towns represented 8 ; plantations represented i ; towns not rep- 
resented 10; attendance 24. 

Towns represented : Farmington, Jay, Kingfield, New Vine- 
yard, Phillips, Rangeley, Strong, Temple, Dallas PI. 

Hancock County; Court House, Ellsworth; April 19, 1906; 
towns represented 18; not represented 17; attendance 45. 
. Towns represented : Bluehill, Brooksville, Bucksport, Cran- 
berry Isles, Dedham, Eden, Ellsworth, Franklin, Hancock, 
Lamoine, Mount Desert, Penobscot, Southwest Harbor, Surry, 
Tremont, Trenton,. Winter Harbor. 

Kennebec County; Court House, Augusta; May i, 1906; 
towns represented 9; not represented 21 ; attendance 19. 

Towns represented: Augusta, Chelsea, Hallowell, Manches- 
ter, Readfield, Vassalboro, Windsor, Winslow, Winthrop. 

Knox County; Court House, Rockland; April 12, 1906; towns 
represented 9; not represented 7; attendance 22. 

Towns represented: Hope, North Haven, Rockport, South 
Thomaston, St. George, Thomaston, Union, Vinalhaven, War- 
ren. 

Lincoln County; Lincoln Hall, Damariscotta ; April 6, 1906; 
towns represented 11 ; not represented 7; attendance 37. 

Towns represented: Alna, Boothbay, Boothbay Harbor, 
Bremen, Bristol, Damariscotta, Edgecomb, Newcastle, Noble- 
boro, Waldoboro, Wiscasset. 

Oxford County; Court House, Paris; April 5, 1906; towns 
represented 13; not represented 21; plantations represented i; 
attendance 30. 

Towns represented: Andover, Bethel, Buckfield, Fryeburg, 
Gilead, Lovell, Norway, Oxford, Paris, Roxbury, Stoneham, 
Waterford, Woodstock, Andover North Surplus Township. 
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Penobscot County; Court House, Bangor; April i8, 1906; 
towns represented 29; towns not represented 29; plantations 
represented i ; attendance 50. 

Towns represented: Alton, Bangor, Bradley, Charleston, 
Corinth, Dexter, Eddington, Garland, Glenburn, Greenfield, 
Hampden, Hermon, Holden, Kenduskeag, Kingman, Lagrange, 
Lincoln, Lowell, Millinocket, Newburg, Newport, Old Town, 
Orono, Orrington, Passadumkeag, Patten, Plymouth, Spring- 
field, Drew PI. 

Piscataquis County; Court House, Dover; April 26, 1906; 
towns represented 14; towns not represented 5; attendance 32. 

Towns represented: Abbot, Blanchard, BrowAville, Dover, 
Foxcroft, Guilford, Medford, Milo, Monson, Sangerville, Sebec, 
Shirley, Williamsburg. 

Sagadahoc County; Court House, Bath; April 13, 1906; 
towns represented 7; towns not represented 4; attendance 16. • 

Towns represented: Arrowsic, Bath, Bowdoin, Bowdoin- 
ham, Phippsburg, Richmond, West Bath. 

Somerset County; Court House, Skowhegaa; April 27, 1906; 
towns represented 12; towns not represented 13; plantations 
•represented 7 ; attendance 33. 

Towns represented: Anson, Athens, Embden, Fairfield, 
Madison, New Portland, Norridgewock, Palmyra, Ripley, St. 
Albans, Skowhegan, Solon, Dead River PL, Highland PL, Jack- 
man PL, Lexington PL, Mayfield PL, Pleasant Ridge PL, West 
Forks PL 

Waldo County; Court House, Belfast; April 16, 1906; towns 
represented 12; towns not represented 14; attendance 32. 

Towns represented: Belfast, Belmont, Frankfort, Freedom, 
Islesboro, Monroe, Morrill, Northport, Prospect, Searsmont, 
Swanville, Winterport. 

Washington County ; Court House, Machias ; April 20, 1906 ; 
towns represented 18; towns not represented 29; plantations 
lepresented i ; attendance 24. 

Towns represented : Addison, Baileyville, Baring, Brookton, 
Charlotte, Columbia, Columbia Falls, East Machias, Eastport, 
Harrington, Lubec, Machias, Marion, Meddybemps, Perry, 
Roque BluflFs, Vanceboro, Whiting, Number 14 PL 

York County; Court House, Alfred; April 4, 1906; towns 
represented 17; towns not represented 10; attendance 41. 
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Towns represented: Alfred, Berwick, Biddeford, Buxton, 
Dayton, Eliot, Hollis, Kennebunkport, Kennebunk, Lebanon, 
Newfield, North Berwick, Saco, Sanford, South Berwick, Wells, 
York. 

All through the year we have attended to calls for advice as 
they have been received from the towns. In some instances 
second calls have been received and visits made when the work 
proposed on the first visit has been under construction. We 
have also had calls this year from towns in which work was 
done last year according to our suggestions. In a few cases 
special plans have been prepared, but in a majority of cases we 
have found that the instructions contained in our specifications 
for state road work drawn up a year ago and printed in our 
former report have proved sufficient after looking over the loca- 
tion in detail and making special provision for the drainage 
problem. 

We cannot refrain from referring once more to the impor- 
tance of securing thorough drainage. No road will long remain 
good no matter how thorough the other features of construction 
are where this all Important fundamental principle is overlooked. 
The kind of drainage we have tried to secure wherever we have 
looked over work is that which takes water away from the road 
as far as possible, as quickly as possible and as often as possible ; 
and for a road on a hillside the kind of drainage which keeps 
water from washing over into the road. 

We have always felt that the roads of Maine suffered more 
from lack of drainage than from any other one thing. We are 
more convinced now than ever before on this point. Indeed, we 
have recently been receiving reports from R. F. D. carriers in 
the State as to the condition of the roads over which their routes 
run and in reply to the question "locate worst piece of road and 
give reason," fully nine out of ten carriers give as reason for bad 
condition of roads "no side ditches — water runs in middle of 
roads." 

We have kept as closely in touch with the highway depart- 
ments of other states as was possible by correspondence and 
have been constantly studying and investigating their laws and 
the operation of the same, to leam the good and bad features 
of each law. The results of these investigations have been put 
into the form of a bill to be presented to the l^slature, a copy 
of which will be found in this report. 
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We do not claim originality for this bill. As stated above, it 
has been worked out after a study of many state road laws 
already in operation and the aim has been to draw a bill applic- 
able to the needs of the work in this State by taking what has 
appeared to be the best features of the several laws consulted and 
combining them. A few explanations may not be amiss. 

In the first place we have always thought that any state road 
law for Maine should be general in its scope, that is, so designed 
that every city, town, organized plantation and township might 
be benefited by it. This as opposed to a law granting authority 
to a state commission to expend state funds in improving only 
certain leading or trunk lines of highway within the State. We 
do however feel that the expenditure of state funds in each 
town should be applied to improving the main artery of through 
travel in that town in order that after a series of years some- 
thing approaching continuous lines of improved road may be 
realized. In some states the expenditure is allowed first on one 
road and then on another year by year with the result that there 
are no through stretches of improved , road. Furthermore there 
can be no system about improvements undertaken and carried 
on in this way and we feel that above all things state road work 
should set the example of systematic work — something that is 
sadly lacking in most towns. 

Again we feel that the commissioners of each county, from 
their knowledge of the general business of the county, its high- 
way system as a whole, together with their knowledge of the 
special business of each community, must be in possession of the 
facts necessary to enable any board or commission to make state 
road designations impartially for the best interests of all con- 
cerned. 

The above three points are all found in our present state road 
law. They are all found in the bill for a new law but with the 
following additions. 

While our present law is applicable to "cities, towns and plan- 
tations," no provision is made for unincorporated townships to 
have state roads. One of the largest industries of the State — 
lumbering — ^has its primary operations in the unincorporated 
townships. Thousands of tons of supplies are annually hauled 
over the roads in these townships. From personal knowledge 
and observation we know the expense of transportation of these 
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supplies could be reduced one-half by simply reducing excessive 
grades. This work might be undertaken by the county com- 
missioners acting for the township under the impetus of state 
aid. How many of our isolated farmers too, who travel these 
roads in going to market, would be benefited by this work. 

Again, each year finds an increasing number of business and 
professional men from our cities seeking the absolute rest from 
care and worry which can only be found in hunting, fishing or 
driving as far away from civilization as it is possible to get. It 
seems to us that state money expended on these roads would 
not only benefit every class of people within the State but would 
also tend to attract the ever increasing army of tourists and 
sportsmen from without the State. 

The new bill also provides for succeeding lines of state road 
to be laid out upon completion of the lines under construction. 
This appears to us to be the only systematic way of accom- 
plishing results. If we were building a new barn or repairing 
a leaky one and had only enough shingles to cover one quarter 
of the roof we are inclined to think we would thoroughly shingle 
the most important section of the roof and make that good and 
then complete other sections as we had shingles, rather than to 
lay our first lot of shingles over the whole roof and still have 
no part of it finished. We believe this to be the right prmciple 
to follow in the construction of state roads. We may be long 
years in working out a reconstruction of our roads, but if we 
persevere we shall surely win. 

The good roads systems of European countries which are held 
up as examples are the products of several generations of syste- 
matic road improvement. 

We also provide in the new bill for an appeal from the county 
commissioners' designation of state road, and a review and hear- 
ing on the matter. Certain towns in our State have refused to 
expend their state road funds claiming that the road as desig- 
nated by the county commissioners was not the main traveled 
thoroughfare. It would seem as though provision should be 
made for cases of this kind to be reopened and reviewed. We 
have provided a board of review which ought to be able after 
hearing all parties interested to make an impartial decision on 
locations and this at a small expense. 

The financial part of this bill is quite a departure from our 
present law. It is modeled after the law in operation in New 
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Hampshire. Most state aid laws provide that the state shall 
pay some fiiced proportion of cost of improvements — one-third, 
one-half, two-thirds or three-quarters to all towns alike. This 
feature which is in our present law has always seemed to us 
objectionable because it does not take into consideration the 
relative burden to the different towns of maintaining existing 
highways and of their consequent ability or inability to make 
extra appropriations in order to secure state aid. We have 
given this matter considerable thought and study, but have not 
been able to devise any scheme for equalizing highway taxation 
except the idea of a general highway tax on all property of the 
State which might be reapportioned to the several towns accord- 
ing to their needs — said needs to be determined by a state com- 
mission and said funds to be expended under their direction. 
This idea is in line exactly with the scheme of administration 
of the maintenance of way departments on all railroads. How- 
ever, the idea is so far removed from our principle of representa- 
tive government that we have not attempted to work it out. 
What we have tried to find, however, was some method of help- 
ing financially weak towns with a larger proportion ot state aid 
than should be allowed to financially strong towns. 

The New Hampshire scheme is the best we have ever seen 
to accomplish this end and we have therefore incorporated the 
idea in our new bill. 

Section four of the bill makes it incumbent on towns to expend 
a certain amount of their regular highway money in doing 
permanent work, the amount to be so expended depending on 
the valuation of the town and varying from $i.oo per thousand 
of valuation in the poorer towns to $0.25 per thousand of valua- 
tion in the wealthier cities. It should be remembered that this 
provision calls for no extra taxation; the money is to be taken 
from the regular highway appropriation made in each town. 
To be sure it will reduce the amount of money available for 
maintenance work but by only a small percentage in some towns, 
and by only about 20 per cent on the average all through the 
State. We suggested last year that it would seem reasonable 
to use at least 25 per cent of the regular highway appropriation 
in each town in doing permanent work. This suggestion was 
followed by several towns and we have not heard that the roads 
of those towns have suffered in consequence. The comment is 
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prevalent all over the State that highway money is wasted year 
after year in doing temporary work. Here is a chance to stop 
one leak. This money forms a part of the state road fund if 
state aid is desired ; otherwise it may be expended on any high- 
way in the town which the municipal officers shall select, but 
under advice of the state highway department. 

Section five declares that towns desiring state aid shall make 
special appropriation equal to one-half the amount set aside 
under the provisions of section four. 

Section six shows the amounts which the State will apportion 
to each town applying for state aid. These amounts run as 
follows : 

To towns under $100,000 of valuation the State will apportion 
$2.00 for each $1.00 set aside and appropriated under the two 
preceding sections. 

To towns of $100,000 and less than $250,000 valuation, $1.50. 

To towns of $250,000 and less than $500,000 valuation, $1.25. 

To towns of $5PO,ooo and less thati $1,000,000 valuation, 
$1.00. 

To towns of $1,000,000 and less than $3,000,000 valuation, 

$0.75- 

To towns of $3,000,000 valuation and upward, $0.50. 

Or expressed as multiples of the special appropriation to be 
made by each town, the amounts are as follows : 

To towns under $100,000 of valuation the State will apportion 
$6.00 for every $1.00 of special appropriation. 

To towns of $100,000 and less than $250,000 valuation, $4.50. 

To towns of $250,000 and less than $500,000 valuation, $3.75. 

To towns of $500,000 and less than $1,000,000 valuation, $3.00 

To towns of $1,000,000 and less than $3,000,000 valuation, 
$2.25. 

To towns of $3,000,000 valuation and upwards, $1.50. 

It certainly seems as though this scheme is liberal enough to 
induce every town in the State to take advantage of the law, 
more especially the poor towns, many of which have felt that 
the present offer of state aid was not sufficient to induce them 
to make special appropriations in order to secure aid. 

It is interesting to note the number of towns in each of the 
above classes. 
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Under $100,000 of valuation there are 92 towns and 

70 plantations and townships, or a total of 162: 

Between $100,000 and $250,000 valuation, 130 

towns and 28 plantations and townships, or a 

total of TS& 

Between $250,000 and $500,000, 133 towns and i 

plantation , 134. 

Between $500,000 and $1,000,000, 56 towns 56* 

Between $1,000,000 and $3,000,000, 44 towns 44 

Over $3,000,000 valuation, 19 towns 19* 

Total 573: 

Our next section provides that the several sums set aside,, 
appropriated and apportioned under sections four, five and six 
shall constitute a joint fund for the permanent improvement of" 
the state road in each town which accepts the provisions of the- 
bill and applies for state aid. 

Perhaps at this point a few illustrations of the working of this- 
bill would be interesting. 

Take for example a town with a valuation of $99,000. 
Under section four, town must set aside .... $99.00- 

Under section five town must appropriate, if 

state aid desired 49-50' 

$148.50- 
Under section six state apportions $2.00 for 

each $1.00 by town 297.0a 

Making joint fund of $445.50- 

Take a town with valuation of $249,000. 

Under section four town^must set aside $249.00- 

Under section five town must appropriate to 

get state aid 124.50 

$473.50 
Under section six state apportions $1.50 for 

each $1.00 by town 710.25 

Making joint fund of $1,183.75 
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Town with valuation of $499,000. 

Under section four town must set aside $49t).oo 

Under section five town must appropriate. . . 249.50 

$748.50 
Under section six state apportions $1.25 for 

each $1.00 by town 9v15*62 

Making joint fund of $1,684.12 

Take town of $999,000 valuation. 

Under section four town must set aside $999.00 

Under section five town must appropriate. . 499*50 

$1,498.50 
Under section six state apportions $1.00 for 

$1.00 1,498.50 

Making joint fund of $2,997.00 

Take town of $2,999,000 valuation. 

Under section four town must set aside $2,249.25 

Under section five town must appropriate. . . 1,124.62 

$3,373.87 

Under section six state apportions 2,530.70 

Making joint fund of $5»904.S7 

Take town of $4,999,000 valuation. 

Under section four town must set aside $2,499.50 

(Jnder section five town must appropriate. . . t. 249.75 

.$3,749.25 

Under section six state apportions 1,874.62 

Making joint fund of $5,623.87 
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Take town of $14,999,000 valuation. 

Under section four town must set aside .... $4,999.67 

Under section five town must appropriate. . . 2,499.83 



$7,499-50 
Under section six state apportions 3,749.25 



Making joint fund of $11,249.25 

These figures seem to us to spell road improvement in no 
uncertain terms, provided only that proper safeguards are fur- 
nished for the expenditure of these funds. 

For handling the business in connection with the apportion- 
ment and expending of state road money the bill asks for the 
establishment of a State Highway Department to be provided 
with suitable offices and equipment. The head of the depart- 
ment shall be known as the State Commissioner of Highways, 
who shall personally superintend the work of the department. 
He may appoint if the work of the department requires it an 
assistant or deputy commissioner, one chief clerk, and one 
stenographer. The bill further provides that the commissioner 
may, subject to the approval of the governor and council, employ 
such other help as may be necessary for the proper execution of 
the work of the department. This "other help" clause makes it 
possible, if the organization provided for proves insufficient to 
properly handle the work of the office, to employ more help. It 
also gives authority to employ engineers and inspectors to look 
after work performed by contract — for as will be seen by section 
eight, the bill provides that each job of state road work costing 
over $1000 must be performed by contract. Section seven also 
provides that the department may furnish free of expense to any, 
city not employing a city engineer, town or plantation, the ser- 
vices of an engineer to make surveys or give advice concerning 
the construction, improvement or repair of its highways. The 
present commissioner of highways, should this bill become a law, 
and should he be placed in charge of the work, plans to take care 
of the surveying and inspection work by employing local engi- 
neers, employing in each case that engineer located nearest to the 
work in question. In this way it is thought administrative expen- 
ses may be kept at the lowest possible point, as engineers will 
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be on pay only when employed and traveling expenses will be 
reduced to a minimum. 

Our idea as to employing inspectors on contract work is not 
to keep a man constantly on one job, but to place as many con- 
tiguous jobs under his charge as he would be able to attend to 
and see each job once every four or five days. This matter of 
inspection during construction we consider of the greatest 
importance. The lack of it is one of the weakest points in our 
present law — not that we think towns try to slight any part of 
the construction — on the contrary we believe that town officials 
have in the past, with few exceptions, taken pride in doing the 
"best work they were capable of — but many town officials have 
failed to properly interpret instructions. 

A few concrete examples of this sort of failure may serve to 
illustrate this point. 

We have seen on completed state road split stone culverts, 
first class in every respect but paving or flagging — and this was 
entirely wanting. 

We have in mind another first class job of culvert work as far 
as side walls and cover are concerned, but the bottom consists 
of sapling pine and fir poles. This construction might do for a 
location where the bottom would be covered with water at all 
seasons of the year, but when we inspected this culvert about 
October ist, this year, the flooring was perfectly dry and prob- 
ably had been ever since the spring rains except after heavy 
showers. This culvert is some sixty-five or seventy feet long 
and about three and one-half feet square. It has been built 
probably three years and in a few years more will be in need of 
reconstruction, unless steps are soon taken to remove the wooden 
floor in small sections and substitute a concrete or stone paving. 
We believe a few dollars expended for an engineer's advice on 
this job with an occasional inspection during construction to see 
that his specifications were properly understood and carried out 
would have saved a considerable outlay in the future to say 
nothing of the inconvenience of having the road torn up again. 

Again, we have seen several reports of stone underdrains laid 
in sand roads. This is simply a complete waste of money. 

We have also seen numerous instances of complete failure to 
provide for the removal of surface water from the road. A cul- 
vert built, or side gutters constructed, and the water allowed to 
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stand in them, when offtake ditches should have been provided to 
make the drainage effectual. 

A common practice seems to be to get clay into the surface 
of a gravel road out of all proportion to its need, as a binder; 
and instances have come to our notice of the same practice when 
crushed stone was used for surfacing. 

Furthermore, a uniform grade of gravel has not always been 
used for surfacing when it might have been obtained with a little 
care. In other words, sand and loam which are found in nearly 
every pit have been hauled to the road and mixed promiscuously 
with good gravel. All these matters were fully discussed in a 
general specification for state road work prepared by this office 
one year ago. We are glad to report that the work in a num- 
ber of towns this year has been done in close conformity to 
these specifications and not less than six boards of county com- 
missioners have sent unsolicited reports to this office stating that 
the work this year is fully fifty per cent better in quality than 
that of any previous year. We have heard no comment in re- 
gard to this year's work from the other boards. With a fair 
amount of inspection during construction, for the purpose — not 
of finding fault, but of giving instruction, we believe still better, 
and if possible, more lasting work of a more uniform type would 
have been the unanimous report of all county commissioners^ 
On contract work of course inspection is quite necessary. 

As to contract work. In providing that certain work must 
be done by contract we are only following the lead of practically 
every state road law in existence. This however is not our rea- 
son for this recommendation. In a majority of towns in Maine 
the road commissioner has difficulty now in performing his reg- 
ular highway work, and especially in doing the work in its proper 
season. In a considerable number of towns each year the state 
road money has been unexpended on account of the inability of 
the commissioner to secure labor. 

We believe that the proposed bill provides for a larger expend- 
iture of state road funds in every town than has been the case 
before. If this is so towns will experience more difficulty than 
before in getting labor ; consequently, a more perfect organiza- 
tion and more systematic methods must be sought through which 
to make these expenditures. The contractor with his organized 
force, trained foremen and improved machinery offers a solu- 
tion to the problem. 
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Furthermore, road building is as much a trade or profession 
as is any other Hne of construction work and if we are going 
to progress in this Hne of work — and we believe the people of 
the State have decided on progress in this matter — let us go 
about it in a business fashion. Let us follow the example set by 
railroads and other business corporations of doing construction 
Avork by contract. Our bill provides that towns may bid on 
Avork located within their limits. Thus towns are granted the 
same privilege which they now enjoy of doing their own state 
road work, provided only that they will agree to do the work 
at as low a price as will some contractor. If towns cannot meet 
the prices named by a contractor they must acknowledge 
that they will get more for their money under the contract 
system than under the system of doing work themselves. No 
matter which way the work is done the most of the money 
expended for the work will be left in the town. If a contractor 
comes in from outside, his men and teams must be boarded 
and he will need more or less supplies. He will generally need 
all the help he can hire, too. 

Another feature of the contract system is that it tends to 
develop, all over the State, road builders who will make a study 
of the business and equip themselves for the work. There may 
be a scarcity of contractors at first but after a few years we 
should find a number of concerns in the State thoroughly 
equipped and able to perform any class of highway work. 

We desire to call attention to the method of making payments 
of state aid to towns, called for by this bill. We have never 
liked the present system of compelling towns to carry the State's 
share of the cost of the work until January ist next after the 
work was performed. It seems as though this work should be 
paid for like any other transaction — on completion. Section nine 
of the bill so provides. 

Another very important matter which our present law says 
nothing about is the maintenance of state roads. From the fact 
that our law refers to the improvement of these roads as "per- 
manent improvements," many people have, without giving the 
matter particular thought, decided at once that there would be no 
necessity of further work upon them after they were improved. 
This idea is entirely wrong. Maintenance or proper care is 
what keeps anything good, whether it be roads, buildings, tools 
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and machinery or clothing or furniture. State roads are no 
exception to this general rule ; but granting that they are prop- 
erly constructed in the first place their proper maintenance 
should be a matter of comparatively slight expense if attended 
to at regular intervals. We know that road commissioners in 
some towns have been severely criticised for resurfacing and 
otherwise repairing state roads. Wfe do not believe any com- 
missioner has made unnecessary repairs on state roads. On the 
other hand we do believe that many sections of state road are 
in need of slight repairs which if made will save many times 
their cost and at the same time keep the roads continually good. 
With this provision in the law, commissioners would have no 
hesitation about making repairs. From our point of view it is 
poor policy not to take care of what we have already con- 
structed. 

Few highways are constructed with the thoroughness and 
painstaking care that is exercised in the construction of rail- 
roads ; consequently we should hardly expect highways to be as 
permaneht as are railroads; yet how carefully are our railroads 
maintained and cared for from the very day of their completion 
and in comparison, how poorly our highways. 

We venture to say the traveling public would be much 
alarmed should the news go abroad that daily maintenance of 
roadbed had ceased and in its stead had been inaugurated a 
system of annual repairs supplemented by repairs after wash- 
outs or wrecks (caused by lack of proper care). So accustomed 
have we become to the system of daily maintenance on our rail- 
roads that we fail to realize that this system is nothing but one 
feature of the general and ever present policy of economical 
management practiced on every railroad and proved by years 
of experience to be right. We hope the day is not far distant 
when towns will realize the value of careful and systematic 
maintenance of highways. We are convinced that for the 
amount of money now expended on maintenance work under the 
system of annual repairs, much more satisfactory results would 
be obtained if a certain percentage of the money raised each 
year was used in thoroughly reconstructing some section of 
road and the balance used in maintaining that same section of 
road together with all other roads in the town by a system of 
daily, weekly or monthly maintenance. We see we have 
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digressed a bit from the topic of maintaining state roads but we 
feel that so much depends on a proper understanding of the 
importance of maintenance work in general that we will be par- 
doned for touching on the matter at this point. 

As will be seen by referring to the financial statement accom- 
panying this bill, the sum of $354,135 is necessary to meet the 
payment of state aid under its provisions, if all cities, towns, 
plantations and townships should see fit to apply for state aid in 
any one year. As an increasing number of towns have taken 
advantage of the present law each year it is not unreasonable 
to suppose that with the added impetus of more liberal treat- 
ment of the towns by the State the number of towns taking 
advantage of the law will steadily increase until at no distant date 
all towns will make appropriations and apply for state aid. 

For providing funds to enable the State to meet its payments 
under the bill a tax of i mill is called for. This idea of a mill 
tax has been suggested to your commissioner by men better 
versed than himself in the financial affairs of the State and with 
a knowledge of its ability to assume a larger proportion of the 
general highway expenditures than it does at present. We do 
not know what the new state valuation will be, but have been 
advised that a mill tax would probably yield $40,000 more than 
the amount named at the beginning of this paragraph as neces- 
sary to pay state aid. 

It should be borne in mind that our bill provides that all 
expenses of administration are to be paid out of the appropriation 
and furthermore that any unexpended balance of the fund, after 
paying these expenses and state aid, may be expended by the 
state commissioner in building connecting lines of highway be- 
tween state roads as designated by the county commissioners. The 
amount so expended must be apportioned among the counties in 
the proportion which their total road mileage bears to the total 
road mileage in the State. It is believed under this provision, in 
connection with the provision that each town must first recon- 
struct its main thoroughfare, that eventually a complete system 
of improved roads will be realized in the State. 

To return once more to the appropriation asked for. We 
have an idea that a majority of the voters in the State of Maine 
are in favor of a larger state road fund ; the main point of dif- 
ference in their minds being the proper amount of the fund. It 
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may be worth while to spend a few minutes in seeing what some 
of our neighbors are doing along this line. 

New Hampshire passed a state aid law in 1905. The area 
of the State is 9,305 square miles ; its assessed valuation $225,- 
000,000; population, 411,588; it has 15,116 miles of highway or 
1.62 miles of highway per square mile of area; an assessed valu- 
ation per mile of highway of $14,890; and 27.23 inhabitants per 
mile of highway. The legislature appropriated for state road 
purposes $125,000 per year for a term of five years, or a state 
tax of $ .000555. ^^^ there is a strong probability that in- 
creased funds will be provided for the work this wmter. 

Vermont passed a state aid law in 1892. The area of the 
state is 9,135 square miles; its assessed valuation $188,000,000; 
population 343,641 ; it has 14,964 miles of highway or 1.63 miles 
of highway per square mile of area*; an assessed value per mile 
of highway of $12,558; and 22.96 inhabitants per mile of high- 
way. It has had a state highway fund of upwards of $90,000 
annually since 1892. This fund was established by assessing a 
tax of .0005 on all property in the State. Since the local option 
license law has been in operation the net income from licenses 
has been added to the state fund. The net income from auto- 
mobile licenses also is added to the fund. These two sources of 
revenue furnish about $40,000 per annum. In November, 1906, 
the legislature made appropriation of $50,000 to be added to the 
state highway fund so that next year the fund should be very 
near $200,000 or a little rising i mill on the valuation of the 
State. 

Massachusetts has been building state roads since 1894. With 
an area only one-fourth as great as Maine, a valuation about 
nine times- that of Maine and only four-fifths of the highway 
mileage of Maine, we feel that comparisons would be hardly fair, 
but the statement may not be amiss that the State is spending 
about $600,000 per year on state highways and that total appro- 
priations amounting to $6,335,000 have been made by their leg- 
islature for this work. 

Comparisons of the same kind with Rhode Island and 
Connecticut on account of their small areas and high valuations 
are not fair. Both states are making liberal appropriations for 
state road work and have been doing so — Rhode Island since 
1903 and Connecticut since 1895. 
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We find Minnesota, Virginia and Washington showing up in 
this comparison about like Maine, New Hampshire and Ver- 
mont ; but our people are probably not interested to know what 
the western and southern states mentioijed are doing. We must 
then compare Maine with New Hampshire and Vermont. 

And what does the comparison show? We have had a state 
road law since 1901. Our area exclusive of water is 29,895 
square miles; valuation, 1904, was $366,514,014; population 
694,466 ; we have 25,530 miles of highway or 0.854 miles of 
highway per square mile of area ; an assessed valuation per mile 
of highway of $14,356; and 27.2 inhabitants per mile of high- 
way. 

Our appropriation for state roads for 1906 was $50,000 or a 
state tax of $.00013 — less than one- fourth of New Hampshire's, 
about one-fourth of Vermont's for the last 14 years and about 
one-eighth of Vermont's since their new law passed in 
November. 

If we were doing as much for state highways as New Hamp- 
shire is, we should have a state appropriation of at least $215,- 
000 based on our probable new valuation; if we are to do as 
much for state highways as Vermont will do next year we 
should have an appropriation of approximately $400,000 or a 
tax of I mill on each dollar of valuation of the State. 

The remaining sections of the bill, from section fifteen to the 
end, impose upon the state commissioner of highways in con- 
nection with his duty of supervising the state road work all the 
duties now imposed upon the office, including the holding of 
annual county road meetings. 

As will be seen by reading the bill it asks for the appointment 
of a state commissioner of highways. 

The idea has been to have enacted a state highway law com- 
bining the good features of our present state road law, the law 
under which the commissioner of highways is working, and such 
additions and supplements to the two laws as would give to the 
State a complete and up-to-date law which might be found with- 
out referring to several volumes of acts. 

On our state emblem appears the mottor "Dirigo" — I direct. 
For years the State of Maine through its senators and repre- 
sentatives in Congress has had a large measure of the responsi- 
T)ility of directing the affairs of our common country. But in 
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this matter of state aid for highways, one of the greatest 
movements ever inaugurated for bettering the condition of every 
resident within anv state, and a movement which has taken firrii 
root in each of the other. Xew England states along with no less 
than a dozen states outside of New England it can hardly be said 
that the State of Maine has directed. 

If the present legislature shall see fit to enact into law the bill 
herewith proposed or one equally as good or better, we feel that 
Maine will then take her rightful position with the other pro- 
gressive states of the Union on this question of highway 
improvement and that each and every inhabitant of our grand 
old State may hereafter in referring to state highway work ir» 
Maine exclaim, "Dirigo !'' 
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PROPOSED BILL 



STATE OF MAINE. 

In the Year of our Lord, One Thousand Nine Hundred 

AND Seven. 

AN ACT to provide for State Aid, and for the Expenditures of 
Other Public Moneys, in the Permanent Iniprovement of 
Main Highways or State Roads. 

Be it enacted by the Senate and House of Representatives in 
Legislature assembled, as follows : 

Section i. The objects of this act are to obtain a more 
uniform system for the permanent improvement of main high- 
ways throughout the state, to secure the co-operation of the 
municipalities and the state in providing means therefor, and to 
provide for more efficient and economical expenditure of moneys 
appropriated for highway construction and repair. 

Section 2. The following described roads shall be considered 
main highways or state roads within the meaning of this act : In 
towns which have already availed themselves of the provisions 
of sections 99 to 105 of Chapter 23, R. S. 1903 and acts amenda- 
tory thereof and additional thereto, such roads as have heretofore 
been designated state roads by the county commissioners; in 
towns which have not heretofore availed themselves of the pro- 
visions of sections 99 to 105 of chapter 23, R. S. 1963 and acts 
amendatory thereof and additional thereto, but which vote to 
accept the provisions of this act, such roads as may hereafter be 
designated as state roads, under the provisions of this act. 
When notified by the state commissioner of highways that any 

town has voted to accept the provisions of this act, it shall be the 
duty of the county commissioners of the county in which such 
town is located, on or before May tenth of the year of such 
notification, to make such designation, and the clerk of each 
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board of county commissioners shall return forthwith to the 
state commissioner of highways a record of their proceedings in 
each town and a description of each road designated as state 
road. 

Provided, however, that upon petition of a majority of the 
legal voters in any town presented to the state commissioner of 
highways stating that in the judgment of the petitioners the road 
as designated by the county commissioners is not the main 
traveled thoroughfare in that town and that public convenience 
would be better served by the designation of some other road as 
the state road, which other road must be described in the petition, 
it shall be the duty of the state commissioner of highways after 
such notice as he may order to give a public hearing upon said 
petition at some convenient place where all parties interested 
may be heard. The state commissioner of highways, the member 
of the governor's council from the councilor district in which the 
town is located and any county commissioner from an adjoining 
county whom the state commissioner of highways shall select, 
shall hear said parties interested and designate the state road, 
which designation shall be final. Members of the governor's 
council and county commissioners when hearing said petitions 
shall receive five dollars per day and expenses to be paid together 
with advertising and incidental expenses from the treasury of the 
county in which the town is located. In case the decision is 
against the petitioners, said board shall order in their decision 
that the petitioners repay to the county within a fixed time all 
said cost in connection with the hearing of the petition. In case 
such payment shall not be made within the time so fixed, then 
the treasurer of the county within which the petition was heard 
shall commence an action of debt against said petitioners, or 
any of them, in the name of the county, for the recovery of said 
costs and expenses. 

Provided further that when the state road in any town has 
been reconstructed in a permanent manner within the meaning 
of this act it shall be the duty of the county commissioners to 
designate the next important main thoroughfare as state road. 
Municipal officers may notify the state commissioner of high- 
ways when in their opinion the state road is entirely recon- 
structed as above, but such notification must be made 
immediately upon the completion of the road. It shall then be 
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the duty of the state commissioner of highways, together with 
the county commissioners of the county in which the road is 
located, to make an inspection of the road and to determine 
whether or not it is complete. If they find the road to be not 
complete they shall specify to the municipal officers in what 
particulars, and the municipal officers shall in their next proposal 
for expenditure of joint funds specify that it is desired to use 
said joint fund in completing said road according to said specifi- 
cations returned by the state commissioner of highways and the 
county commissioners. If the road is complete the county 
commissioners shall designate another state road as provided in 
this section. 

Section 3. To carry out the provisions of this act there is* 
hereby created and established a state highway department 
whose chief officer shall be called the state commissioner of 
highways. Said commissioner shall be a civil engineer and shall 
be appointed by the governor with the advice and consent of the 
council, within ten days after the approval of this act. The term 
of office of said commissioner shall be for * years and until his 
successor is appointed and qualified. He shall receive an annual 
salary of two thousand five hundred dollars, and In addition 
thereto such actual expenses, not exceeding fifteen hundred 
dollars annually, as he may personally incur in the execution of 
the duties of his office, the same to be approved by the governor 
and council. Said commissioner shall be furnished with suit- 
able offices in the city of Augusta, properly provided with all 
necessary furniture, equipment and stationary, and he shall 
personally superintend the work of the department. Said 
commissioner may appoint, if the work of the department 
requires it, subject to the approval of the governor and council, 
one assistant commissioner who shall be a civil engineer and 
experienced in road building. Said assistant commissioner 
shall receive an annual salary of * dollars and actual expenses 
incurred when on official business within the state, the same to be 
approved by the governor and council. He may also appoint 
one clerk and bookkeeper at a salary of * dollars; and one 
stenographer at such salar}' as may be determined upon and 
approved by the governor and council. 



* To be supplied by committee. 
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He may also employ such other help as the execution of this 
act shall make necessary upon terms to be approved by the 
governor and council. 

All salaries and expenses called for in this section shall be 
charged against administration except as hereinafter provided, 
and shall be paid out of any moneys appropriated under this act. 

Section 4. Each town shall, of the amount of money annually 
raised and appropriated for the repair of its highways, set apart 
the following amounts to be used for the permanent improve- 
ment of its main highways, such improvements to be under the 
advice of the state commissioner of highways. 

Towns having a valuation of less than $2,000,000, $1.00 on 
each $1,000 of their valuation. Towns of $2,000,000, and less 
than $3,000,000 valuation, $0.75 on each $1,000; 

Towns of $3,000,000 and less than $5,000,000, $0.50 on each 
$1,000; 

Towns of $5,000,000 and less than $15,000,000, $0.33 1-3 on 
each $1,000; 

And towns of $15,000,000 and upwards, $0.25 on each $1,000. 

And the commissioners of each county within which are 
located unincorporated townships shall set apart of the money 
raised and appropriated for the repair of highways in such 
unincorporated townships, $1.00 on each $1,000 of the valuation 
of each unincorporated township in which there are highways, to 
be expended for permanent improvements of said highways as 
indicated in the first paragraph of this section. 

Section 5. If any city or town or organized plantation or the 
county commissioners for any unincorporated township desire 
state aid, as contemplated by this act, for the permanent improve- 
ment of the main highways within such city, town, organized 
plantation or unincorporated township, in addition to the 
improvements provided for by the amount set apart, as 
required by section four of this act, such city or town or organ- 
ized plantation and the commissioners of the county for such 
unincorporated township shall raise, appropriate, and set apart 
an additional sum equal to fifty per cent of the amount required 
to be set apart for permanent improvements under section four 
of this act, and all money set apart by any city, town or organ- 
ized plantation or the county commissioners for any 
unincorporated township under this section, meaning the 
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additional sum equal to fifty per cent of the amount required to 
be set apart under section four of this act, shall be raised, appro- 
priated, and set apart in addition to the amount regularly raised 
for the maintenance of highways. Application for such state 
aid in any year, and notice of the raising, appropriation, and 
setting apart of such additional sum by any city or town, or 
organized plantation, or by the commissioners of any county 
entitled to state aid, shall, on or before April fifteenth of such 
year, be made and given to the state commissioner of highways 
by the clerks of such towns, cities, plantations or boards of 
county commissioners. Otherwise they shall not be entitled to 
such aid for such year. 

And it shall be lawful for any city to make appropriation in 
order to secure state aid as contemplated by this section at any 
meeting of the city government held between January first and 
April fifteenth of the year for which the appropriation is made. 

It shall be the duty of the selectmen of each town to insert in 
the warrant for each annual town meeting an article calling upon 
the voters to vote "yes" or "no" on the adoption of the provisions 
of this act relating to the appropriation of money necessary to 
■entitle the town to state aid for highways, for the year in which 
such meeting is to be held. 

Section 6. The state commissioner of highways shall appor- 
tion from the amount appropriated under the provisions of this 
act, to each city, town, organized plantation and unincorporated 
township which has applied for state aid and has raised, appro- 
priated, and set apart the additional amount provided for in 
section five, entitling it to state aid, for the permanent improve- 
ment of its highways, for each dollar so set apart by such city, 
town, or organized plantation, or for such unincorporated town- 
ship, under sections four and five, the following amounts : 

Towns, organized plantations and unincorporated townships, 
baving a valuation of less than $100,000, $2.00 for each $1.00 set 
apart under sections four and five; 

Towns, organized plantations and unincorporated townships, 
having a valuation of $100,000, and less than $250,000, $1.50; 

Towns, organized plantations and unincorporated townships, 
having a valuation of $250,000, and less than $500,000, $1.25 ; 

Towns having a valuation of $500,000, and less than $1,000,- 
000, $1.00; 
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Cities and towns having a valuation of $1,000,000, and less 
than $3,000,000, $0.75; 

And cities and towns having a valuation of $3,000,000 and 
upwards, $0.50. 

Section 7. The amount of money set apart by such city, town, 
organized plantation, or for such unincorporated township as 
applies for state aid, as provided for in sections four and five, 
with the amount apportioned by the state commissioner of high- 
ways, as provided for in section six, shall constitute a joint fund 
for the permanent improvement of the state road in each of said 
cities, towns, organized plantations or unincorporated townships. 
Provided, however, that no part of said joint fund shall be 
expended on any highway within the compact portion of any 
city or village, such compact portion to be determined by the 
state commissioner of highways, except in towns of less than two 
thousand population. And on or before May fifteenth of each 
year it shall be the duty of the officers having jurisdiction over 
highways in said cities, towns, organized plantations and 
unincorporated townships to file with the state commissioner of 
highways a proposal setting forth the location on the state road 
and nature of the permanent improvements desired to be made. 
The state commissioner of highways shall, upon receipt of this 
proposal, notify the said officers whether or not the proposed 
location and the proposed work meets with his approval, and if 
not, his reasons therefor.. 

Such cities, towns, organized plantations and unincorporated 
townships as do not apply for state aid under section five of this 
act may expend the money set apart under section four for 
permanent improvements upon such highways as the officers 
having jurisdiction over highways in such cities, towns, organ- 
ized plantations or unincorporated townships may designate. 
And on or before June first of each year it shall be the duty of 
the said officers having jurisdiction over highways in said cities,, 
towns, organized plantations and unincorporated townships to 
file with the state commissioner of highways a proposal setting- 
forth the location and nature of the permanent improve- 
ments desired to be made. The state commissioner 
of highways shall upon receipt of this proposal notify the 
said officers whether or not the proposed work meets 
with his approval, and if not, his reasons therefor. He 
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may also, upon the request of the said officers of any 
city not employing a city engineer, or town or organized 
plantation or unincorporated township, furnish to such city, 
town, organized plantation or unincorporated township, free of 
charge, the services of any engineer in the employ of the state 
under this act for the purpose of consultation and advice con- 
cerning the construction, improvement and repair of the high- 
ways in such city, town, organized plantation or unincorporated 
township. And any special expenses incurred in providing such 
engineers shall be charged against administration and shall be 
paid for out of the general appropriation made under this act. 
But towns may, if they see fit, pay for such services out of any 
moneys appropriated for highway repairs. The officers having 
jurisdiction over highways in such cities, towns, organized 
plantations or unincorporated townships as shall make improve- 
ments under section four of this act, and do not take advantage 
of state aid, shall file with the state commissioner of highways on 
or before November first a statement that said improvements 
have been made according to the proposal filed by them on the 
first day of June and accepted by him, together with a detailed 
statement of the cost of the same. 

Any part of said joint fund, not expended during the year for 
which it is set apart and apportioned, may be expended during 
the succeeding year. If, in the opinion of the state commissioner 
of highways, said joint fund or any part thereof, for any year 
cannot be advantageously expended, the same may be expended 
the succeeding year. 

Section 8. As soon as the location and general character of 
the proposed work has been determined upon in towns where 
$i,ooo or more of joint fund is to be expended under the pro- 
visions of this act, it shall be the duty of the state commissioner 
of highways to make surveys, plans, estimates, and specifications 
for the proposed improvement. These plans and specifi- 
cations shall conform substantially to the proposal filed 
May fifteenth and agreed upon between the state commissioner 
of highways and the selectmen or other officers having juris- 
diction over highways. Changes of grade and alignment may 
be made when the road will be benefited thereby and 
authority is hereby given to make such changes. Said plans and 
specifications shall upon completion be forwarded to the select- 

3 
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men or other officers having jurisdiction over highways in the 
said town in which the particular work is located, whose duty it 
shall be to immediately advertise for bids for doing said work 
according to said plans and specifications in two or more news 
papers printed or circulated in the county, for three weeks 
successively, at least once in each week. This advertisement 
shall state the place where bidders may examine said plans and 
specifications, and the time and place where the bids for said 
work will be received by the board of selectmen or other local 
officers having jurisdiction. Each bidder must accompany his 
bid with a certified check payable to the treasurer of the city, 
town, plantation or county as the case may be, for ten per cent 
of the amount of his bid as a guarantee that if the work is 
awarded to him, he will enter into a contract with said board for 
the same. All bids so submitted, shall be immediately and 
publicly read at the time for opening the same, as stated in said 
advertisement, and referred to the state commissioner of high- 
ways for his approval. The selectmen or other local officers 
having jurisdiction and the state commissioner of highways shall 
have the right to reject any or all bids, if in their opinion good 
cause exists therefor, but otherwise they shall award the contract 
to the lowest responsible bidder. The successful bidder shall 
give satisfactory evidence of his ability to perform the contract, 
and shall within fifteen days from the awarding of the contract 
also furnish bond in the penal sum of at least the amount of the 
contract with two or more sureties, owners of real estate in the 
county, or a surety or trust company authorized to transact 
business within the state, to be approved by both the board 
receiving the bids and by the state commissioner of highways, 
conditioned for the faithful performance of said work in strict 
conformity with the contract, plans and specifications for the 
same. The contract, plans and specifications shall be executed 
in triplicate, one copy going to the contractor, one to the local 
board of officers having jurisdiction and one to the state com- 
missioner of highways. Whenever the mayor and city council 
or such other board as has jurisdiction over highways in a city or 
the selectmen of any town, or the assessors of any organized 
plantation or the county commissioners for unincorporated 
townships, shall desire in behalf of such city, town, plantation or 
unincorporated township, to bid upon work located within said 
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City, town, plantation or unincorporated township, they shall 
submit their bids to the state commissioner of highways at least 
one day prior to the time specified for the opening of the other 
bids as stated in the advertisement for bids, and all bids sub- 
mitted in behalf of towns shall be subject to the requirements 
made and provided for in this section, except that no certified 
check or bond shall be required of any town or city making 
bids or accepting contract for construction. 

No bids in behalf of towns shall be opened by the state com- 
missioner of highways until after the other bids for the same 
work shall have been publicly opened and read by the board 
receiving them, as required by this section, and forwarded to the 
state commissioner of highways. If the state commissioner of 
highways shall find from the bids so submitted that the bid in be- 
half of the town is the lowest, the state commissioner of high- 
ways shall thereupon award the contract to such town, where- 
upon the board of local officers having jurisdiction over high- 
ways in such town shall forthwith execute a contract in behalf of 
such town with the state commissioner of highways in behalf of 
the state, to fulfill all the requirements and terms of the specifi- 
cations and plans for said work, under which their bid was sub- 
mitted. The state commissioner of highways, on all work 
executed by contract, shall make such inspection from time to 
time as he may deem necessary and all material furnished and 
labor performed shall be to his satisfaction. 

The state commissioner of highways may appoint inspectors if 
he deems it necessary to supervise the construction of all roads 
built by contract under the 'provisions of this act. He shall 
prescribe their salaries which shall be satisfactory to the gov- 
ernor and council ; said salaries, however, and any special expense 
incurred in making surveys, plans and layouts for contract work 
shall be charged against the joint fund for the particular work in 
question. 

The inspector shall require all provisions of the contract and 
specifications to be strictly adhered to by the contractors and 
immediately after the completion of each contract and before 
final payment is made the inspector shall make oath that all work 
has been completed according to contract, plans and specifi- 
cations. 

In towns where less than $i,ooo of joint fund is to be expended 
the state commissioner of highways may, upon application of the 
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Selectmen or other officers having jurisdiction, or when in his 
upinion more economical results will be obtained by so doing, 
make surveys, plans, estimates and layouts and furnish such 
superintendence as may be necessary for the proper prosecution 
and completion of state road work. Any expense incurred in 
doing such work shall be a proper charge against the jomt fund 
for that particular work. A certificate of the cost of every road 
constructed under the provisions of this act not upon a contract 
shall be filed with the state commissioner of highways by the 
selectmen or authorized authority over the work of the town in 
which such road shall have been constructed on or before 
November first. Survey notes, copies of all plans and contracts, 
together with all other records pertaining to the expenditure of 
any state moneys under this act or any subsequent act lor the 
improvement of highways, shall be filed and remain of record in 
the office of the state commissioner of highways. 

Section 9. Payment of the state's share of the joint fund for 
any town shall be made as follows : When the selectmen of said 
town shall certify under oath to the state commissioner of high- 
ways, that said town has paid out on account of the stare road 
construction the full amount of its share of the joint fund, the 
state commissioner of highways shall notify the governor and 
council of that fact and they shall draw a warrant upon the state 
treasurer in favor of the town for one half the state's share of 
said joint fund, for said town. And upon the completion of 
work in said town the state commissioner of highways shall 
notify the governor and council of the amount due said town and 
they shall draw a warrant upon the state treasurer in favor of the 
town for said amount. Provided, however, that the state's pay- 
ment, may, in the discretion of the state commissioner of 
highways, be made in one sum after completion of the work. 
Work performed by individuals or corporations, not towns, 
under contract shall be paid for as follows : At or near the end 
of each calendar month during the progress of the work the state 
commissioner of highways shall certify to the selectmen of each 
town in which such contract work is being performed, the 
amount and value of the work done on such contract during 
the month, together with a statement of eighty-five per centum 
of the value of such work, which shall be the amount due the 
contractor and 'payable to him by the town treasurer not later 
than the fifteenth of the month succeeding the month in which 
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the work was done ; provided, however, that thirty days after the 
state commissioner of highways shall certify to the selectmen 
that all work in connection with any such contract has been 
completed, inspected and accepted, the full unpaid balance of said 
contract as shown in said certificate shall be payable to the con- 
tractor by the town and not before. 

Section lo. Any highway within any city or town improved 
by the expenditure of said joint fund shall thereafter be main- 
tained, as are other highways, within the city, town, plantation 
or township within which it is located, and to the satisfaction of 
the state commissioner of highways. 

Any town which neglects or refuses to make repairs on its state 
road within sixty days after being notified by the state com- 
missioner of highways what repairs are necessary to be made, 
shall be not eligible to state aid the succeeding year — nor shall 
said town again be eligible to state aid until all repairs required 
by the state commissioner have been made in a manner satis- 
factory to him. 

Section ii. The state shall not be liable to any person or 
corporation for damages arising from the construction, rebuild- 
ing, improvement or maintenance of any highway under this act. 
In case any person or persons or corporation shall sustain 
damage by any change in grade or by taking of land to alter the 
location of any highway which may be improved under this act, 
the person or persons or corporation injured thereby shall be 
entitled to compensation to be assessed by the officers having 
jurisdiction where the road lies, said damage to be assessed and 
paid according to provisions of statute. 

In case the award of damages is not satisfactory, parties 
aggrieved shall have the same right of appeal as is provided by 
law in the case of damages for altering highways. 

Section 12. To provide funds for the purposes of this act, 
there shall be assessed annually on all property in .the state a tax 
of one mill on each dollar of valuation and the money derived 
from said tax shall be for the exclusive uses and purposes set 
forth in this act. Any unexpended balance at the end of any 
year shall be added to the fund for the next year. From this 
fund shall be paid all expenses of administration and all state 
aid for road improvement as provided for under this act. 

Section 13. After providing for the expenses of administra- 
tion and for the payment of state aid applied for, the balance of 
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the fund or any part of it may be expended by the state com- 
missioner of highways in building connecting roads between 
state roads as designated by the county commissioners with the 
object of establishing as far as possible a complete system of 
continuous main highways throughout the state. Provided, 
however, that no expenditure shall be made under this section in 
any town which shall fail to accept the provisions of this act as 
to application for state aid and expenditure of joint funds. Any 
expenditures made under authority of this section shall be 
apportioned among the several counties of the state each year 
on the basis of total road mileage in the county to total road 
mileage in the state, and the location of roads to be improved 
under this section shall be determined for each county by the 
state commissioner of highways and the county commissioners of 
the county. The same general provisions made for the con- 
struction and maintenance of other state roads under this act 
shall apply to roads constructed under authority of this section ; 
except that the whole cost of construction may be paid by the 
state. 

Provided further that the state commissioner of highways 
may, subject to the approval of the governor and council, appor- 
tion in any one year, in addition to the amounts apportioned 
under section six, not exceeding twenty-five per cent of said 
unexpended balance of the appropriation hereunder, after pro- 
viding for the payment of administrative expenses and state aid 
applied for, to towns in which the joint fund is insufficient to 
properly complete the work proposed or undertaken and neces- 
sary to be done as one job. 

Section 14. The fiscal year for the purposes of this act shall 
end December thirty-first. Wherever the word valuation is used 
in this act it shall mean the valuation last made by the board of 
state assessors. Wherever the word city, town or organized 
plantation or unincorporated township is used singly in this act 
and the phrase or clause in which it is used could as well apply 
to all four classes of political subdivisions or to any other one 
class it shall be understood to so apply. 

Section 15. In connection with the foregoing duties the state 
commissioner of highways, having first regard for the perform- 
ance of those duties, shall also compile statistics relating to the 
public ways in the cities and towns of the state, and make such 
investigation relating thereto as he shall deem expedient, in order 
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to secure better and more improved highways in the state. He 
shall also by means of maps, charts, cuts, drawings, prints, publi- 
cations, printed or written articles, lectures, or otherwise, dissem- 
inate knowledge throughout the state concerning the best known 
economical methods for the building and maintaining of high- 
ways, including bridges, in the cities and towns of the state, and 
particularly to inpart such information, in manner as aforesaid, 
to the county commissioners of counties, the street-commissionens 
of cities, the selectmen of towns and other municipal officers 
whose duties it may be to have the care and management of the 
expenditure of money and the building and keeping m repair ot 
the highways in the state. Said commissioner shall hold each 
year, under the auspices of the county commissioners, a meeting 
in each county for the open discussion of questions relating to 
the building and maintaining of public ways, of which due notice 
shall be given to the towns and cities in each county by the said 
county commissioners. 

Section i6. The state commissioner of highways shall make 
an annual report to the governor and council of the operations of 
the state highway department. This report shall show the 
number of miles, cost and character of the road^ built under its 
direction, together with a statement of expenses of the depart- 
ment and such other information concerning the condition of 
public roads of the state and the progress of their improvement 
as may be proper. He shall also make recommendations for any 
legislation which to him seems expedient and necessary. 

His report shall be transmitted to the secretary of state as 
soon after the first Wednesday of January of each year as 
possible. 

Section 17. County commissioners and city and town officers 
having the care of and authority over public ways and bridges 
throughout the state shall, on request, furnish said commissioner 
any information which they may possess and required by him, 
concerning ways and bridges within their jurisdiction. 

Section 18. Sections 99 to 105 inclusive of chapter 23, R. S. 
1903, and acts amendatory thereof, and chapter 146 of the 
Public Laws of 1905, are hereby repealed. 

Section 19. This act shall take eflFect ten days after its 
approval. 
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FINANCIAL ANALYSIS TO ACCOMPANY PROPOSED BILL. 

Through the courtesy of the Board of State Assessors we are 
enabled to show in the following table just how the foregoing 
bill will affect each city, town and organized plantation, and 
each unincorporated township in which the county commissioners 
assess and direct the expenditure of road taxes, on the basis ot 
the 1906 valuation. 

As these variations were taken from early figures made up by 
the assessors they may not correspond in every case with the 
figures published in their report, but they are sufficiently approx- 
imate to illustrate the financial bearing of the bill with respect to 
each municipality and to the state as a whole. 

The total valuation for each county as shown on each county 
table and on the recapitulation table will not correspond with 
figures representing the same to be found in the state assessors' 
report from the fact that valuations were not complete in the 
several counties when the figures were furnished to this office, 
and the valuations of only such towns or townships as have 
roads are here shown. Likewise there will be a corresponding 
change in the mill tax against each county. 
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COMMISSIOXER OF HIGHWAYS. 



OXFORD COUNTY. 
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• Pern special appropriation of 1660 for steel bridge. 

t Eamford special appropriation of 1800 for balMing one street. 
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COMMISSIONER OF HIGHWAYS, 



OXFORD COUNTY— Concluded. 
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PENOBSCOT COUNTY. 
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COMMISSIONER OF HIGHWAYS. 



PENOBSCOT COUNTY— Concluded. 
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SOMERSET COUNTY— Concluded. 
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REPORT OF STATE ROAD WORK FOR 1905. 



The fdlowing compilation has been made from returns by the 
county commissioners to the governor and council supplemented 
by information secured by this office directly from several of 
the towns. The descriptions have been abbreviated in some 
cases but we have tried to indicate the general style of construc- 
tion used in each case, except in a few instances where no descrip- 
tion has been obtained. We believe this statement is in more 
convenient form for reference and comparison than that pub- 
lished one year ago of the work performed in 1904. During 
the present year we have found several commissioners who have 
studied the 1904 statement to learn how their work measured 
up with that performed in other towns at the same total cost. 
This was our purpose in publishing the statement and we trust 
the one herewith will be found more valuable than the former 
one. 

In working out the costs per foot and per mile of road the 
reports of purely bridge and culvert work and their costs have 
been dropped out of the totals as in those cases no length of 
road improved has been reported. 

Special attention is called to the wide range in average cost 
per mile of road among the different counties. This variation 
in cost naturally brings to mind the question: Has all work 
done been of a permanent and thorough type? We leave those 
interested to answer the question for themselves after consulting 
the report herewith; calling attention only to the fact that we 
find in one case a report of 10,560 feet of road improved, includ- 
ing " V " draining, culvert work, widening and surfacing at a 
cost of $400; and in another case 300 feet of road widened 
and graveled at a cost of $200. 
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STATE ROAD WORK FOR 1905. 
Compiled from County Commissioners' returns to Governor 

and Council. 



Town. 

Durham, 
Liewiston, 

Lisbon, 

Mechanic 
Poland, 

Wales, 

WebsJter, 

Total, 



Androscoggin County. 

Len^rlh 

in feet. Description. 

840 Turnpikinsr; srraTellng. 

400 Stone filling, 27 inches thick; clay 
covering; graveling. 
1,171 Grading; graveling, 6 to 12 inches 
deep. 32 feet wide. 

Falls, 52S "V" draining; turnplking; graveling. 

589 "V" draining. 12 feet wide, 2 feet 
deep. 

809 Clearing bushes; stone center drain- 
ing, with cross drains; graveling. 

690 Cutting down hill; under draining; 
graveling, 12 inches thick. 

5,027 feet. Total cost, 

.95 miles. Average cost per mile. 



Cost. 


Cost 

per 

foot. 


1209.76 


$0J» 


400.00 


1.00 


400.00 


M 


327.36 


JB» 



200.00 



M 



403.62 


.50 


400.00 


.66 


$2,340.74 


$0.47 


$2,462.88 



Town. 
Ashland, 

Bancroft, 
Benediota, 

Brldgewater, 
Caribou, 

Crystal, 
Dyer Brook, 
Easton, 
Fort Fairfield, 



Length 
in feet. 

1.400 



1,320 
495 

660 
1,320 

1.155 

3,500 

660 

5.2S0 



Hamlin PL Bridge work 



Aroostook County. 



Description. 

Widening; tprnpiklng; ditching; grav- 
eling. 

Filling with rock; graveling. 

Filling with stone; graveling, 15 
inclies deep. 

Widening with rocks and gravel. 

Filling with rocks and gravel; ditch- 
ing. 

Turnplking; grading; filling. 

Widening; rock filling; graveling. 

Rock filling; graveling. 

Turnplking; ditching; putting in iron 
culvert. 

Raising approaches at both ends of 
bridge 2 1-2 to 3 feet; new planking: 
new guard rails. 



Cost. 


Cost 

per 

foot. 


$252.87 


$0.17 


200.00 


.16 


225.00 


.46 


400.00 


.00 


400.00 


.81 


401.00 


.86 


200.00 


.06 


400.00 


.60 



400.00 



200.80 



.07 
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Town. 
Haynesville, 

Hodgdon, 

Houlton, 

Island Falls. 
Ltimestone, 

Liinneus, 
Ludlow, 
Max:wahoc PI., 
Mapleton, 
Mars Hill. 
Hasardis, 
Merrill PL, 

Montieello, 



Aroostook County — Continued. 

Leng-th 

in feet. Description. 

442 Raising bridge approach above over- 
flow. 

900 Rock filling; graveling; putting in 
two stone culverts. 

500 Graveling, heavy coat through 
swamp. 

680 Turnplklng; ditching; widening. 

2,640 Grading; widening; ditching; turn- 
plklng. 

990 Rock filling; graveling. 
1,128 Rock filling; graveling. 

90O Graveling. 

462 Rock filling; graveling. 
1,760 Ditching; turnplklng; graveling. 

300 Widening; grading with gravel. 

2,110 Ditching; draining; turnplklng. Drain 

pipe used for culverts. 

9,610 Widening; ditching; turnplklng; 

graveling. 

More PL, Bridge work Building bridge; raising and gravel- 
ing approaches to same. 

5082 Widening; ditching; turnplklng. 

3^500 Rock filling; ditching; turnplklng. 

1,200 Putting In stone culverts; widening; 
turnplklng; removing rocks. 

224 Putting in rock foundation; gravel 
surfacing. 

1,242 Ditching; rock filling; graveling. 

855 Ditching; rock filling; turnplklng; 
graveling. 

2il9b Graveling. 

1.631 Rock filling; widening; covering with 
3 grades of crushed rock, finest on 
top. 

1,900 Rock filling; widening; graveling; 
putting in rock culvert covered 
with plank. 

1,650 Graveling, 10 to 13 Inches thick, 19 
feet wide. 

a79 Rock filling; graveling. 

495 Rock filling; graveling on swamp. 

1,000 Putting in stone culverts; widening 
road; ditching; turnplklng. 

5,940 Rock filling; graveling; turnplklng; 
ditching. 



'Sew Canada PL 
New Sweden, 
Oakfield, 

Orient, 

Perham, 
PresQue Isle, 

St Francis PL, 
Sherman, 

Smyrna, 

Tan Buren, 

'Wade PL, 

Washburn, 

Weston, 



AVbodland, 
Total, 



Cost. 


Cost 

per 

foot. 


$166.00 


90.35 


800.00 


.33 


964.34 


1.91 


400.00 


.61 


200.00 


.07 


416.00 


.42 


400.00 


.36 


160.00 


.16 


403.01 


.87 


440.24 


.23 


200.00 


.66 


200.00 


.09 


400.00 


.15 


205.00 




400.00 


.06 


237.22 


.07 



475.00 



600.00 



400.00 



.40 



210.75 


.94 


398.99 


.32 


418.86 


.49 


300.00 


.14 



.36 



.30 



^,255 feet. 
10.85 miles. 



Total cost. 

Average cost per mile. 



416.36 


.26 


100.00 


.27 


200.00 


.40 


225.00 


.22 


408.60 


.07 


912.700.94 


$0.22 


fi.wj.oa 



68 



COMMISSIONER OF HIGHWAYS. 



Cumberland County. 



Town. 
Bridgrton, 



Length 
In feet. 



Cascx), 



Cumberland, 



ppeeport, 



Gorham, 



Gray, 



Harrison, 



Naples, 



Otisfleld, 



2,112 



430 



800 



2,475 



792 



612 



825 



South Portland, 



760 



Description. 

"V" draining, 81-2 feet deep, 6 feet 
wide, 429 feet long; earth filling, 
12 inches deep, SO feet wide, 160 feet 
long: building stone culverts and 
water courses. Finished roadway 
28 feet wide. 

Excavating 200 yards stone and 200 
yards earth; crowning; graveling 
900 loads; width 85 feet. 

Blasting, 3 to 6 feet deep, 83 feet 
long; filling with earth, 8 to 14 
inches deep, 22 feet wide, 430 feet 
long. Width of finished roadway, 
26 feet. 

Draining by digging five wells. 6 feet 
deep, stoned and connected by 000 
feet of 4-inch land tile, 2 outlets 
consisting of 200 feet of 6-inch tile, 
all tile laid 4 feet deep; crowning; 
graveling. One water course. Fin- 
ished roadway 24 feet wide. 

Cutting 3 feet from top of two hiUa 
and filling at bottom; graveling, 
width 25 feet. 

Filling with earth and stone for 
part of distance, 18 inches deep, 
12 feet wide; graveling 16 inches 
deep, 12 feet wide. Finished road- 
way 24 feet wide. 

Filling with stone, 18 inches deep, 
24 feet wide, covering with earth; 
building one water course. 

Excavating 7 yards of stone and 417 
yards of earth in cutting down 
hill; covering with gravel, 4 to 6 
inches deep, 26 feet wide. Finished 
roadway 28 feet wide. 

Raising grade of road to prevent 
overflowing. Two-inch iron pipe 
used for guard rail on side next 
to pond. 

Building 300 feet retaining wall, 
average height 4 feet; earth fllling 
18 inches deep, 25 feet wide, 350 
feet in length; covering with ledge 
rock and crushed stone, 14 Inches 
deep, 15 feet wide; graveling, 4 
inches deep, 20 feet wide, 750 feet 
in length. 



Cost 
per 
Cost, foot* 



f406J8 fO.17 



200.01 J» 



800.98 



.7^ 



838.78 



804Ja 



J» 



800.00 



876.06 



3» 



800.00 



J» 



618.00 



.er 



884.00 1.0» 
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Town. 
'Windham, 



Total, 



CuMBERi^AND County — Continued. 



Length 
in feet. 



Description. 



2,788 Filling with stone 12 inches deep, 
8 feet wide, 4121-2 feet in length; 
graveling 12 inches deep, 10 feet 
wide, 2,788 feet in length. One 
water course rebuilt. Finished 
roadway 21 feet wide. 



Cost 
per 
Cost. foot. 



14,587 feet. 
2.76 miles. 



Total cost. 

Average cost per mile, 



$4S1.69 10.17 

$4,616.49 10.81 
$1,636.80 



Avon, 



Phillips, 



350 



CaHthage, 


660 


Eustis, 


874 


Jay, 


545 


l^ew Vineyard, 


654 



2,475 



Hangeley, 1,500 

"Strong, Culvert work 

Temiple, 396 



IVeld, 



IVilton, 



Total, 



Culvert work 



412 



Franklin County. 

Building stone culverts, $198.85; grad- 
in, $103.00. . 

Building stone culverts; graveling. 

Graveling, 22 feet in width. 

Excavating; filling with stone. 

Stone filling, 10 feet wide, 330 feet in 
length; graveling, 8 inches deep, 16 
feet wide, 330 feet in length; build- 
ing 2 iron crossways. 

Building stone culverts; removing 
stone; widening roadbed; gravel- 
ing. 

Cutting down hills; filling. 

Building stone culvert. 

Excavating; filling with rock; stone 
culvert. 

Eight iron culverts; four split stone 
culverts. 

Building split stone culverts; grad- 
ing with crushed stone. 



$296.35 


$0.86 


277.65 


.42 


200.00 


.28 


400.60 


.74 



206.00 



200.00 



400.00 



617.90 



7,866 
1.49 



feet. Total cost, 

miles. Average cost per mile, 



.31 



474.76 


.19 


200.00 


.13 


200.00 





.50 



1.50 



$3,472.25 $0,365 
$1,927.20 
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Hancock County. 



Town. 
Amherst, / 



Lfength 
in feet. 

875 



Cost 

ver 

foot. 



Bluehill, 



Biiooklin, 



Brooksville, 



Bucksport, 



Castine, 

Dedham, 
Eden, 



Ellawortli, 



Franklin, 



Hancock, 



1808.85 10.84 



LAxnoine, 



Description. Cost. 

Building underdrain, 3 feet by 31-2 
feet, 746 feet in length; tumpiking; 
graveling; bailding rock road, 8 
feet deep, S feet wide, 215 feet in 
length, covered with dirt and grav- 
eled. Finished roadway, 24 feet 
wide. 

600 Building Oaks bridge, granite top 
and retaining wall; building 8 
granite culverts on Tenney hill, 
50, 33, and 31 feet in length; cover- 
ing roadway with clay, surfaced 
with gravel. 80005 .67 

2,005 Center draining, 31-2 feet deep, 3 
feet wide, 2,005 feet in length, open 
drain at bottom covered with eel 
grass and surfaced with gravel. 90OJ0O JK 

577 Building rock road; covering with 
dirt; covering again with stone 
chips; building 3 stone culverts. 835.00 .40 

403 Underdraining, one section stone 
drained, bottom cemented, balance 
laid with 12-inch tile drain; depth 
of drain, 4 feet. 487J» ISL 

1,300 Underdraining, tile drain laid below 
frost in center of way, formerly 
springy and full of mire pots. 801.00 JS- 

528 Underdraining; building three stone 

culverts. lOBM » 

2,300 Building crushed rock road, 3 sizes, 
Nos. 1-2-3, each grade rolled sep- 
arately and thoroughly compacted 
by steam road roller. 2,200.00 JM> 

2,640 Building macadam road; building 

80 feet stone drain. 873.78 .87 

380 Blasting ditches; straightening; wall- 
ing side of road; making road one- 
third wider. 105.49 J» 

Bridge work Erecting stone piers at carrying 

place. 24 feet at bottom, 22 feet 
at top, 9 feet high, 4 feet wide at 
bottom, 2 feet at top, laid In Port- 
land cement, down river end bolt- 
ed to ledge. Steel bridge, ao-foot 
span. Filling approaches, 700 cu- 
bic yards of rock filling; covering 
with 12 inches of clay, 4 inches 
gravel. 1,040 

8,448 Straightening; turnpiking; gravel- 
ing; laying 10 culverts of 6-inch 
sewer pipe. 800JO J» 
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Hancock County — Continued. 



Town. 
Orland, 



Length 
in feet. 

500 



Otis. 



652 



Sedgwick, 



1,069 



Stonington, 



Sullivan, 



413 



500 



Surry, 
Tremton, 

Waltham, 
Winter Harbor, 



J^O-JO 
446 

726 
450 



Description. 

Laying 386 feet of tile dmin pipe, at 
the depth of 4 feet; covering 150 
feet of same with clay and gravel 
at the foot of hill; raising the road- 
way about 2 feet. 

Building center drain 3 feet deep, 
3 feet wide, open drain at bottom, 
filled with stone, covered with dirt 
and gravel; building one culvert of 
split stone. 

Underdraining Thurston's hill, drain 
31-2 feet deep by 31-2 feet wide 
and 330 feet in length, covered with 
gravel. Covering 750 feet of village 
street with flats mud covered with 
clam shells. 

Widening; filling with rock at bot- 
tom of hill, reducing grade; rail- 
ing with wire rope. 

Turnpiking; graveling; building one 
large stone culvert; blasting out 

ditches on top of hill. Finished road- 
way 24 feet from ditch to ditch. 

Building one stone bridge; gravel- 
ing two sections of said way. 

Building rock road, 6 feet wide, 
covered with dirt; building one 
stone culvert. 

Rock draining on a springy hill; 
graveled. 

Building rock road; building on 
north side covered drain of cut 
stone, 160 feet in length; building 
on south side open drain walled 
with stone. 



Cost 
per 
Cost. fooL 



9224.10 90.4S 



203.08 



.81 



268J» 



201.60 



J» 



.70 



298.06 


.60 


201.85 


.10 


200.00 


.40 


202.48 


.28 



000.64 



1.3S 



Total, 



21,872 feet. 
4.14 miles. 



Total cost. 

Average cost per mile. 



99.618.78 90.30 
92,069.a» 
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Kennebec County. 



Town. 


length 
in feel. 


Description. 


Cost. 


Cost 
root. 


Albinn, 




8.aoo 


Graveling. 


HOSiX) 


IDJ3 


Augrusta, 




1.700 


Macadamiiing. 


008A 


M 


Belgrade, 




1.155 


I^emoving stone; widening; ditch- 












ing; grareling. 


4goj» 


M 


China, 




2.227 


"V* draining; graTeling; bailding 
two stone culTerts. 


410.70 


.18 


Clinton, 




396 


Raising grade; filling with stone; 







Farmingdale, 



Litchfield, 



Manchester, 



West Gardiner, 



Windsor, 



Winslow, 

Winthrop, 
a\ytal. 



750 



1,^3 



545 



Mount Vernon. 591 

Oakland, 825 

Randolph, 1,000 



Readfield, 


792 


Vassalboro. 


1.9S0 


Vienna, 


1,320 


Wayne, 


460 



400 



400 



1,238 

1.20O 

21,623 
4.09 



graveling. Finished roadway 29 feet 
wide. 

Removing middle of road; filling 
with coarse gravel; covering with 
fine gravel; covering whole with 
hard pan. 

Covering sand with clay; graveling 
same. 

"V" draining, width 10 feet, depth 
81-8 feet, filled with field stone, 
covered with dirt. 

"V" draining. 

"V" draining. 

Crowning; graveling with coarse 
then fine gravel 8 inches deep in 
center. Finished roadway 80 feet 
wide. 

"V" draining, width 16 feet, depth 1 
to 3 feet, filled with rocks, covered 
with dirt; graveling 8 inches de^. 

Graveling wet piece of road. 800 
loads gravel. 

Building stone culverts; graveling. 

Widening; underdraining. 7 feet 
wide. 31-8 feet de^. 

Filling with rock. 12 to 15 inches in 
depth. 20 feet wide; graveling; 
building one stone culvert, laid in 
cement. 

**V*' drained; graveling; building 
side culverts at intersection of 
town road to take care of water, 
without crossing state road. 

Raising roadbed in low marsh land; 
building iron water course; cut- 
ting down top of hill. 

Laying tile for waterways; gravel- 
ing, over 900 two-horse loads used. 



400.00 



399.96 
615.19 



400.43 

574.42 

420.00 
809.38 

.78 



900.00 



200.00 



444.08 



600.00 



feet. Total cost, 

miles. Average cost per mile. 



1.00 



.58 

.45 



882.48 .48 
815.00 M 
360.51 .43 



.04 

.73 

J21 
.18 

.07 



.50 



.50 



.38 



.GO 



17.414.07 10.34 
91,786JM 



COMMISSIONER OF HIGHWAYS. 



73 



Knox County. 



Town. 
A-ppleton, 



Leng-th 
in feet. 

825 



Camden. 



Cushing, 



1,072 



l,(»0 



Hope, 



North Haven, 



1,300 



350 



:RQckpioirt» 



WO 



South Thomaston, 300 



St. George; 



Thomaston, 



Union, 



1,250 



625 



74(0 



"Wa^lVington, 



2,673 



Total, 



10,255 
1.94 



Description. 

Opening road, depth of 18 inches, 
filled with stone, graded sizes; 
surfacing with gravel; clearing 
ditches; building culverts; remov- 
ing stone walls. 

Draining; covering roadbed with 
crushed rock or chips, 8 inches 
deep; graveling, 2 inches deep. 

Shaping and smoothing road sur- 
face with road machine; covering 
with layer of rock; graveling 8 
inches in depth; graveling again 
when road had been well traveled. 
2 inches in depth. 

Raising roadbed by covering with 
coarse rocks; covering with finer 
rocks; surfacing with gravel. 

Blasting for distance of 50 feet; 
opening remaining distance to the 
depth of 24 inches; filling with 
stone; covering with dirt or gravel. 

Lowering grade 6 feet by blasting, 
60 feet in length; surfacing with 
stone and gravel. Rock removed 
to be used for filling next year. 

Excavating road, 12 inches in depth; 
filling with two sizes of stone; 
covering with coarse hay; sur- 
facing with gravel. 

Raising roadbed several feet with 
stone; covering with granite chips 
and dust; 1,360 tons of stone used. 

Excavating roadbed; filling with 
coarse stone; covering with stone 
chips; surfacing with gravel. 

Excavating roadbed 4 feet in depth, 
6 feet in width; underdraining; 
filling with rock; surfacing with 
gravel. 

Covering sand having perfect drain- 
age with layer of clay; surfacing 
with gravel 10 inches deep. Fin- 
ished roadway 25 feet wide. 

feet. Total cost, 

miles. Average cost per mile, 



Cost. 



906.35 



801.27 



800.00 



245.39 



616.50 



822.43 



686.18 



746.33 



477.21 



400.00 



Cost 

per 

foot. 



$800.00 10.36 



.84 



.30 



.23 



.70 



6.16 



1.07 



.50 



1.23 



.64 



.15 



$5,261.56 $0.51 
$2,692.80 
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Town. 


Lengrth 
in feet. 


Alna, 


ijeo 


Boothbay. 


1,760 



Boiothbay Harbor, 460 



Southport, 
Waldioboro, 



Whltefield, 
Wiscasset, 



Total, 



Lincoln County. 



Description. 

"V" draining, 7 feet wide, 2 1-2 deep. 
150 feet in length; filled with stone; 
blasting out ledges in ditches; 
grading. 

Widening; raising the grade; dig- 
ging out the ditches. 



Bremen, 


825 


Briatiol, 


GOO 


Dresden. 


1,206 


Jefferson, 


1,320 



1,330 
500 



1,024 
005 



Ditching and filling with stone; 
building one large and three small 
culverts of split stone; blasting 
ledge on top and filling at bottom 
of hill; grading; graveling. Fin- 
ished roadway 25 feet wide. 

Blasting for purpose of widening 
and draining. Steam drill used. 

"V* draining, 7 feet wide, 3 to 4 feet 
deep, filled with rubble stone, 
covered with dirt; covering whole 
with granite chips; surfacing with 
clay and gravel. 

Blasting, 205 feet long, 6 to 14 feet 
in width and dropping in depth 
to 3 feet. "V" draining another 
place, depth 4 feet, filled with 
stone taken from blasting men- 
tioned above; covering with dirt 
for distance of 400 feet. Finished 
roadway 20 feet wide. 



Cost 
per 
Cost. foot. 

1820.00 90.18 



304.47 

333.00 
200.00 
300.00 
406.19 



583.56 
199.71 



288.14 
395.00 



417.55 



11.269 
2.13 



feet. Total cost, 

miles. Average cost per mile. 



.18 

.18 
.24 
.60 
.34 



.44 

.15 



.57 
.35 



.69 



$3,711.62 $0.33 
$1,762.40 
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Oxford County. 



Town. 
Albany, 



Andoyer, 



Bethel, 



Buckfield, 



Canton, 



Dlxfield, 



Fryeburgr, 



Greenwood, 



Htanoveir, 



Lengrth 
in feet. 

363 



1,815 



1,000 



990 



250 



7^2 



495 



556 



38S 



Cost 

per 

foot. 



$263.98 90.72 



Description. Cost. 

Stone filling, 22 feet wide, 12 Inches 
deep; earth covering, 22 feet wide, 
12 inches deep; gravel surfacing, 
22 feet wide; building two water 
courses. Finished roadway 22 feet 
wide. 

Excavating, 720 yards; stone and 
gravel filling 440 yards, average 
width 51-2 yards, average depth 
1-2 yard; building two stone cul- 
verts. Finished roadway 20 feet 
from ditch to ditch. 280.00 .15 

Exca^'Eting 755 cubic yards; stone 
filling 715 cubic yards, 20 feet 
wide, 30 inches deep; gravel sur- 
facing 755 cubic yards; building 
one water course, one stone cul- 
vert. Finished roadway 25 feet 
wide. 411.00 .41 

Clay filling, 22 feet wide, 10 to 18 
inches deep; sand filling, 18 feet 
wide, 4 inches deep; building two 
water courses, one culvert hard 
pine timbers, 12 by 12 inches for 
sides with split stone covering. 
Finished roadway 22 feet wide. 214.00 .23 

Stone filling, 20 feet wide, 6 inches 
deep; gravel surfacing, 20 feet 
wide, 12 inches deep; laying one 
iron culvert. Finished roadway 
20 feet wide. 200.00 .80 

Gravel surfacing, 33 feet wide, 9 
inohes deep. Finished roadway 33 
feet wide. 400.00 .50 

Excavating 300 cubic yards; stone 
filling on sandy location, 16 feet 
wide, 6 inches deep; gravel sur- 
facing on sandy location, 17 feet 
wide, 21 inches deep. Finished 
roadwa.v 20 feet wide from ditch 
to ditch. 403.88 ^81 

Stone filling 256 yards, 96 feet long, 
6 feet wide, 12 feet deep; earth 
filling 230 yards, 460 feet long, 18 
feet wide, 9 inches deep. Fin- 
ished roadway 18 feet wide from 
ditch to ditch. 800.27 .54 

Gravel surfacing, 20 feet wide, 10 
Inches deep. Finished roadway 20 
feet wide from ditch to ditch. 100.43 JM 
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Oxford County — Continued. 



Tawn. 
Liovell, 



Length 
in feet. 



Mexioio, 



165 



Norway, 



825 



Paris, 



Peru, 



990 



260 



Rum£ord, 



8,960 



Stoneham, 



445 



Cost 

per 

foot. 



1804.85 10.40 



stow. 



1,485 



Sumner, 



1,188 



Description. Cost. 

Excavating 12 feet wide, IS inches 
deep; stone fliiing, 12 feet wide, 12 
inches deep; gravel surfacing, 12 
feet wide, 18 inches deep. Finished 
roadbed 12 feet wide. 

Excavating, 40 yards of ledge; earth 
filling, 16 feet wide, 12 inches deep; 
gravel surfacing, 16 feet wide, 24 
inches deep. 450.00 9M 

Excavating, 60 square yards sand, 
45 square yards ledge; earth fill- 
ing, small amount; gravel sur- 
facing, full distance, 22 feet wide, 
12 inches deep. Finished roadway 
26 feet from ditch to ditch. 485.03 .68 

Gravel surfacing, 22 feet wide, 12 
inches deep. Finished roadway 24 
feet from ditch to ditch. 810.00 .81 

Earth filling, 20 feet wide, 12 Inches 
deep; gravel surfacing, 20 feet 
wide, 6 inches deep; building sev- 
eral water courses, one built of 
split stone. 280.00 .90 

Excavating 2,000 yards. Earth fill- 
ing 1,320 feet in length, 24 feet 
wide, 4 to 6 feet deep; macadam- 
izing entire distance, 24 feet wide; 
building four water courses, 2 
stone culverts. Finished roadway 
24 to 30 feet, ditch to ditch. 4,900.00 IM 

Stone filling, 25 feet wide, 24 inches 
deep; gravel surfacing, •30 feet 
wide, 18 inches deep; building one 
stone water course. Finished road- 
way 27 to 35 feet wide from ditch 
to ditch. 306.00 .00 

Excavating entire distance, 15 inches 
deep; earth filling, 18 feet wide, 12 
inches deep; gravel surfacing, 18 
feet wide, 12 inches deep; building 
two stone culverts. 215.00 .15 

Excavating 350 cubic yards, includ- 
ing 70 cubic yards of ledge; stone 
filling, 460 cubic yards, 18 feet 
wide, 18 inches deep; earth filling, 
820 cubic yards, 26 feet wide, 18 
inches deep; gravel surfacing, 1,000 
cubic yards, IB feet wide, 6 inches 
deep; building three stone cul- 
verts. Finished roadway 20 feet 
wide from ditch to ditch. 400.00 M 



COMMISSIONER OF HIGHWAYS. 



77 



Town. 
Waterford, 



Woodstock, 



Total, 



Oxford County — Continued. 



Liensrth 
in feet. 

1,815 



900 



Description. Cost. 

Gravel surfacinsr, 18 feet wide, 8 to 
12 inches de^; two split stone cul- 
yerts. Finished roadway 18 to 80 
feet from ditch to ditch. 

Excavating 68,500 cubic feet; stone 
filling, 12 feet wide, 18 to 24 inches 
deep; earth filling, 26 feet wide, 18 
to 18 inches deep; building one 
stone culvert; laying one tile cul- 
vert. Finished roadway 86 feet 
from ditch to ditch. 406.84 



19,144 feet. 
8.63 miles. 



Total cost, 

Average cost per mile. 



Cost 

POP 

root. 



$400.00 10.28 



.44 



$10,888.63 90.66 
$8,956.80 



Toiwn. 
Alton, 



Leng-th 
In feet. 



Bradford, 



Bradley, 



Brewer, 



Carmel, 



Penobscot County. 



Description. 



130 Raising bridge approach to prevent 
overflowing; stone filling, 6 feet 
deep, 24 feet wide; covering with 
12 inches of earth and 12 inches 
of grravel. 

792 Excavating 792 feet; stone filling, 2 
feet deep, 8 feet wide; earth cover- 
ing, 24 inches deep; gravel sur- 
facing, 6 inches deep; building 
four drains from the rock filling; 
building one split stone culvert 
with cedar top, 6 feet wide, 2 feet 
high. Finished roadway 82 feet 
wide. 

800 Excavating 36 cubic yards of ledge; 
stone filling, 8 inches deep, 20 feet 
wide on each side to reduce grade; 
graveling; building water course; 
laying 8-inch pipe for culvert. 
Finished roadway 21 feet wide. 

480 Excavating 6 inches; stone filling, 
24 inches deep, 24 feet wide; earth 
filling, 12 inches deep, 24 feet wide; 
gravel surfacing, 4 inches deep; 
building one stone culvert. 

1,485 Excavating 1,320 feet; stone filling, 
24 inches deep, 6 feet wide; earth 
covering, 18 inches deep; building 
one water course, 40 feet long; 
one culvert, stone sides, plank 
cover. Finished roadway 24 feet 
wide. 



Cost. 



Cost 

per 

foot. 



$300.00 $2.30 



407.00 



.61 



174.84 



.68 



332.00 



.-69 



206.85 



.14 
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Penobscot County — Continued. 



Town. 
CamoU, 

Charleston, 



Lengrth 
in feet 



Description. 



Cost. 



Clifton, 



Corinna, 



Corinth, 



Dixmiont, 



Eddinsrton, 



Garland, 



Grcenbush, 



759 Excavating 531 cubic yards; stone 
filling, 8 feet wide, 24 inches deep; 
earth covering, 18 feet wide, 12 
inches deep; gravel surfacing, 12 
feet wide, 8 inches deep; building 
three water courses; 1 stone cul- 
vert. Finished roadway 24 feet 
wide. 

1,386 Excavating; stone filling, 9 feet wide, 
24 inches deep, 1,201 feet long; 
earth covering, 8 inches deep; 
crushed rods, 4 inches deep; build- 
ing one water course. Finished 
roadway 24 feet wide. 

825 Stone filling, 24 feet wide, 24 inches 
deep; graveling, 12 inches deep; 
building one stone culvert with 
cedar top. Fill railed. 

1,419 Shaping; grading; gravel surfacing, 
6 to 12 inches deep; laying two 
pipe culverts. Finished roadway 
26 feet wide. 



198.37 



303 Stone filling, 21-2 feet deep, 80 feet 
wide; earth filling, 21-2 feet deep, 
30 feet wide, to reduce grrade. |80O.0O 

495 Excavating; stone foundation, 2 feet 
deep, 9 feet wide; earth covering, 
12 inches deep; gravel surfacing, 
6 inches deep. 

924 Excavating, 81-2 feet wide, 81-8 feet 
deep; stone filling, 81-2 feet wide, 
21-2 feet deep; earth covering, 12 
inches deep; gravel surfacing, 8 
inches deep. Finished roadway 26 
feet wide. 

289 Excavating; stone filling, 30 inches 
deep, 36 feet wide; earth covering, 
15 inches deep, 40 feet wide; build- 
ing two stone subdrains. Fin- 
ished roadway 40 feet wide. 

1,815 Stone filling, 1,056 feet long, 8 feet 
wide, 36 inches deep; earth cover- 
ing, 8 feet wide, 12 inches deep; 
gravel surfacing, 20 feet wide, 6 
inches deep; building one stone 
culvert. 



Cost 

per 

foot. 



90.06 



.40 



264.8i 



Xt 



400.00 



.14 



405.99 



.22 



403.'iO 



.58 



850.13 



.96 



4S1.75 



.51 



800.00 



.81 
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Penobscot County — Continued. 



Town. 
Hampden, 



Length 
in feet. 

1,820 



Cost 

per 

foot. 



Hermion, 



Holden. 



Howland, 



Kingrman, 



lL.ee, 



Lievant, 



Lincoln, 

Mattawamkeag, 
Maxfleld, 



$067.50 $0.50 



2.145 



309 



2,060 



924 



3,9o0 



1.000 



1,000 

3,300 
4.538 



Description. Cost. 

Exeavatinsr; stone illiing, 8 feet 
wide. 24 inches deep; earth cover- 
ing, 12 inches deep; gravel sur- 
facing, 6 inches; building four 
water courses, four culverts, two 
stone, two iron. Finished road- 
way 36 feet, ditch to ditch. 

Excavating wet road; rock filling, 
6 to 7 feet wide. 18 to 24 inches 
deep; earth covering, 20 inches 
deep; building two water courses, 
two stone culverts. Finished road- 
way 25 feet wide. 305.50 .14 

Stone filling on low place, 20 feet 
wide. 18 inches deep; gravel sur- 
facing, 24 feet wide, 10 inches deep; 
building one stone culvert. Fin- 
ished roadway 28 feet wide from 
ditch to ditch. 200.00 .50 

Straightening; grading; turnpiking; 
covering with coal clinkers and 
gravel one-third of the distance; 
building three cfilverts, cedar bed 
pieces, 5-inch pine covering. Fin- 
ished roadway 24 feet wide. 239.71 .12 

Excavating 15,000 cubic feet; stone 
filling, 4 by 41-2 feet; earth cover- 
ing,, 12 feet wide, 12 inches deep; 
graveling 22 feet wide, 1 to 10 
inches deep; building one stone 
culvert. Finished roadway 20 feet 
wide from ditch to ditch. 600.00 .65 

Excavating 200 yards; stone filling, 
80 yards, 2 by 24; earth filling, 
200 yards, 4 by 24. Finished road- 
way 24 feet from ditch to ditch. 300.00 .08 

Excavating 780 feet; stone filling. 12 
feet wide, 14 inches deep; also 
stone filling, 220 feet long, 18 feet 
wide, 30 inches deep; earth cover- 
ing, 12 inches deep; building one 
stone culvert. Finished roadway 
34 feet from ditch to ditch. «4.07 .22 

Gravel surfacing, 60 feet wide, 24 
inches deep; building one split • 

stone water course. '600.00 .60 

Improving road. 23 feet wide; build- 
ing three stone culverts. 401.65 .60 

Stone filling, 24 feet wide. 24 inches 
deep, 100 feet long; building one 
split stone culvert. Finished road- 
way 25 feet wide. 810.34 .03 
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Penobscot County — Continued. 



Town. 
Newlmrgh, 



Lengrth 
in feet. 

875 



Co«t 

per 

root. 



Newlport, 



Old Town, 



Orono, 



Orringrton, 



Passadumkeaff, 



Patten, 



Plymouth, 



Prentiss, 



Springfield, 



9870JS3 10.47 



eeo 



960 



700 



2,624 



485 



2,492 



660 



660 



9.900 



Description. Cost. 

Excavating; stone filling, 7 feet 
wide, 30 inches deep; earth cover- 
ing, 85 feet wide, 94 inches deep; 
building one stone culvert. 

Stone filling, 4 feet wide; gravel sur- 
facing, 12 inches deep; building 
one stone culvert. Finished road- 
way 38 feet wide. 048.08 .97 

Covering crushed rock, 6 to 10 
inches deep; building one stone 
culvert; laying two pipe culverts. 
Finished roadway 28 feet wide. 790.86 M 

Excavating 415 cubic yards; stone 
filling, 415 cubic yards; earth fill- 
ing, 415 cubic yards; gravel sur- 
facing, 100 cubic yards; building 
one stone and one iron culvert. 
Finished roadway 23 feet from 
ditch to ditch. 300.00 .49 

Excavating 842 feet; stone filling, 
842 feet long, 8 feet wide, 24 inches 
deep; earth filling, 842 feet long, 
12 fee^ wide, 10 inches deep; gravel 
surfacing, 2,624 feet long, 12 feet 
wide, 8 inches deep. 440.00 .17 

Stone filling, 13 feet wide, 24 inches 
deep; gravel, 24 feet wide, 16 inches 
deep. Finished roadway 24 feet 
wide. 365.88 .74 

Stone filling, 98 feet long, 22 feet 
wide, 4 feet deep; earth covering, 
22 feet wide, 10 inches deep; gravel 
surfacing, 15 feet wide, 8 inches 
deep; constructing two wooden 
culverts, two outlets for stone fill. 620.84 M 

Excavating; stone filling, 660 feet 
long, 12 feet wide, 20 inches deep; 
earth covering, 8 inches deep; 
building one split stone culvert. 
Finished roadway 27 feet wide. 200.00 .» 

Stone filling, 132 feet long, 24 feet 
wide, 31-2 feet deep; earth cover- 
ing, 12 inches deep; grravel sur- 
facing, 6 inches deep; building one 
stone culvert. Finished roadway 
30 feet wide. 875.00 .49 

Blasting in ditches; straightening; 
shaping; rock filling, 4 feet wide, 
18 inches deep, 2,062 feet long, on 
low land; building one split stone 
culvert. Finished roadway 22 feet 
wide. 400.00 .6* 
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Town. 
StacyvlUe PL. 

Stetson, 



lydnn, 



Total, 



PENOBSCOT County — Continued. 



Lengrtli 
in feet. 



Description. 



1,617 Crushed stone filling, 20 to 86 feet 
wide; building one stone culvert. 

4S2 Stone filling, 24 feet wide, 12 to 86 
inches deep; earth filling, 24 inches 
deep; gravel surfacing, 6 inches 
deep. Finished roadway 28 feet 
wide. 



Ev446 Improving road, 24 feet wide; build- 
ing three stone culverts. 



Cost. 



804.74 



200.00 



59,583 feet. Total cost, 
11.28 miles. Average cost per mile. 



Cost 

per 

foot. 



9428.82 lOJW 



.66 
.04 



$13,452.28 $0.28 
$1,214.40 



Piscataquis County. 



Abbott, 



10,560 



Atkinson, 


600 


Blanchard, 


825 


Brownville, 


2,610 


Dover, 


1.300 


3i'oxcrt)ft, 


1,221 



Oreenville, 


1,000 


<3rullford, 


2,640 


Jkledford, 


5^280 


3Iilo, 


2,640 


JVIonson, 


3,966 


■parkman. 


5,940 


Sebec, 


2.640 


Shirley, 


7,000 


Wellington, 


4,620 



Widening; excavating and stone fill- 
ing through wet portion; turn- 
piking; dirt covering; building 
stone culverts. 

Widening; stone filling; earth cover- 
ing; building stone culverts. 

Widening; building gravel roadway; 
laying two cast iron culverts. 

Widening: gravel surfacing; build- 
ing stone culverts laid in cement.- 

Widening; stone tilling, 500 feet; 

gravel surfacing, 800 feet; putting 

in stone culverts. 
Underdniiniug center of road; rock 

filling. 14 feet wide, 24 inches deep; 

gravel surfacing; building stone 

culverts. 

Building stone culverts; blasting; 
widening; stone filling; graveling. 

Widening; rock filling in wet por- 
tion; gravel surfacing; laying tile 
c diverts. 

Widening; blasting and removing 
rocks; turnpiking; putting in cul- 
verts. 

Widening; raising grade; building 
culverts. 

Widening; blasting; building stone 
culverts; making fills; removing 
rock; cutting down hills. 

Widening; turnpiking; rock filling; 
building culverts. 

Widening; turnpiking; side drain- 
ing; plowing and scraping. 

Blasting and removing rocks; wid- 
ening; turnpiking; making fill. 

Blasting and removing stones; wid- 
ening; reducing grade on two 
hills: p:tting in o ilveris. 



$400.00 


$0.04 


228.00 


.38 


197.09 


.24 


421.50 


.16 



400.00 



406.87 
600.00 

450.99 



.31 



.33 
.06 

.17 



200.00 


.04 


619.32 


.24 


412.42 • 


.10 


473.60 


.18 


215.00 


.08 


365.55 


.05 



314..T5 
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Piscataquis CouNTv-^-Continued. 



Cost 



Town. 


Liength 

in feet. DeKriptlon. Cost. 


per 
foot. 


Williamsbarr, 


8.640 Blasting and remoYing rocks; wid- 






ening; tnrnpiking. fI77iS0 


ID.OT 


WUlimantic 


825 Blasting and remorlng rocks; wid- 






ening: tampiking; building stone 
culverts. iao.00 


.16 


Total. 


68,961 feet. Total cost, |8.018.ao 
10.79 miles. Average cost per mile. 


90.10» 
9664.40 



Bowdoin, 
Bowdoinhan^ 



Georgetown, 
Phippeburg, 

Richmond, 



Topsham, 



Woolwich, 
Total, 



Sagadahoc County. 

1,100 Gravel filling. 

74S Stone filling, 12 to 14 inches deep; 
loam and gravel covering, 6 inches 
deep. 

1,660 Blasting ledge and grading. 

967 Blasting; covering with crushed 
stone and clay; gravel surfacing. 

1,026 Stone filling in middle of road, 
10 to 18 inches deep, U to 90 ftet 
wide; gravel surfacing; building 
stone culvert, 3 by 81-8 teet open- 
ing. 

1,100 Levelling with road machine; care- 
fully packing refuse rock from 
quarry, rolling with heavy rollw; 
topping with fine rocks. 

Blasting; grading. 



t» 



2,204 

8,779 feet. 
1.66 miles. 



1566.65 fO.5* 



480JO 
600.00 

800.94 



608.04 



4HJg7 
545.49 



.64 



.6» 



.41 



Total cost. 

Average cost per mile. 



18,686.49 10.48 
$9,817.60 
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Tcywn. 
lAtHenm 



Bingham, 



Canaan, 



Hartland, 



Madison, 



Mercer, 



Leng-th 
in feet. 



Somerset County. 



Description. 



Cost. 



New Portland, 
Norridgewock, 



Palmyra, 



Pittsfield, 



Cornville, 


743 


Fairfield, 


825 


Harmiony. 


400 



743 



1,820 Bxcayating 400 cubic yards; stone 
filling, 6 feet wide, 7 feet deep; 
graveling, 500 cubic yards. Fin- 
ished roadway 30 feet from ditch 
to ditch. fW0.00 

1,287 Gravel filling, 20 feet wide, 14 inches 
deep. Finished roadway 40 feet 
wide from ditch to ditch. 413.« 

Removing ledge, 75 feet long, 4 feet 
wide, 30 inches deep; gravel filling, 
20 feet wide, 4 inches deep; build- 
ing two stone culverts. 888.00 

Excavating; stone filling. ISIM 

Grade filling, 20 feet wide, 12 inches 
deep at middle of road. 400.00 

Excavating; stone filling, 24 inches 
deep, 30 feet wide; earth filling, 12 
inches deep, 30 feet wide; gravel 
surfacing; building two split gran- 
ite culverts. 828.48 

Excavating, 12 feet wide, 15 inches 
deep; stone filling, 15 inches deep; 
earth and gravel filling, 24 inches 
deep; building two stone culverts. 
Finished roadway 24 feet wide 
from ditch to ditch. 488.10 

792 Excavating, 18 inches deep; stone 
filling, 18 inches deep; earth filling, 
6 inches deep. Finished roadway 
30 feet wide from ditch to ditch. 400.41 

314 Excavating, 24 inches deep; stone 
filling, 24 inches deep; earth and 
gravel filling, 8 to 9 inches deep; 
building one stone culvert. Fin- 
ished roadway 24 feet wide from 
ditch to ditch. 800.95 

1,221 Excavating; stone filling; building 

two culverts, stone and tiling. 567.44 

726 Excavating; stone filling, 18 inches 
deep; earth filling, 2 inches deep; 
gravel surfacing, 4 Inches deep; 
building one stone culvert. 400.00 

1,320 Excavating, 31-2 feet deep; stone 
filling, 21-2 feet deep; earth filling, 
1 foot deep; building one split 
stone culvert. Finished roadway 
28 feet from ditch to ditch. 400.00 

X535 Excavating; stone filling; earth fill- 
ing. 884.85 



Cost 

per 

foot. 



$0.45 



.84 



.65 



.48 



.58 



.58 



.51 



.64 
.48 



.66 



.38 
.28 
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Somerset Cocnty — ContmnetL 



Town. 
Bipley. 



in feet. 



Sctwrfacsui* 



grnith<lriJ» 



SoUuu 



St. AIlMUia; 
Brf^tson PL, 
TotSLL 



ati 



3L4 



990 



25 



LTS* 



E'escri prion. 

drone lilllms:. :a) fie«c wi<le. 12 to at 
jii:IieH •ieep: eftrtii ttUin^ 13 to IS 
Lneiiet» 'leep: baii«Iinir one split 

granire onlTert. 

Stone Ulling. TTl-e fieec wide. 9 
inoiiet» ^eep: eortiL and sm^ei SU- 

Excararin;?. 7 fi*ec wltle, 3 1-2 feet 
deep: ^coae rtlllng. J feet deep; 
enrtli rtlTlng. L l-Z teez deep : fnTd 
fiir&cin;^ i inciie» <leep. 

ElT«iva.rln^. 3» feet witie. L? incbes 
•leep: 'fr4>ne llLinip. 13 Lniciies deep; 
enrt!! lillin;?. 12 imrlies lieep: bnild- 
in^ •>ae split *t«Kie enlvert. 

EIxi?tivj.rin4r -ftone ftUinij: enrtli car- 
erin^ bTlLtlLix;?: one $D>ne cxbrert. 

Grarifl 4Il:n;r: v^}n:*tmctin^ d scone 

«MlTert*» 



Cbst 
Cot»t. fSooC 



«aQt.« 9BL29 



4i».ai» 



UB 



aiftiMi 



MLTS 



J5 



ill mile*. 



Total <^j#t. 

Arera;f»» eoT*c p«w HiiTft 



9iLr».j4 



Belfast. 



BelTTwnnt, 



Broofiu. 



BtcmhaTn, 
Frankfort 



Walpo Covxtv. 

«W Cen'er tlraiJiLc;?. -J feet wide, 5 fleet 
deep: nx*k llliaff. 3 1s! feet <leep; 
•^:>'-e^':Il5 of Iiaj": dirt eoTertnff: 
yrurel <nrfa.«:ia^. E*!aisiied road- 
war '* f<?«H wide. l4-lno!i orown. 

Ll» Sroce lliiji^. » r»>is. &>ngr. 4 to 3 feet 
wi-ie. 2 to J feet deep: boildinc 

toree «;'ilTert». 

USIO Turnpikiny: arrarelin^. redncinc 
?rade on Srl3ip««i>n hill: m.^t^fny 
till on low Ia.a«l at bottom: opeit- 
in? se«-*':ioa •>f r»xid: patting !n 
5:0 ae drain. 

330 EaisLn^ bri<I^ an- 1 appronelies dl 
ineiies zo prevent OTerflowin*. 

2.«5« Grading: jraveiin^: baildixijp cni- 
verts. 

UIK3 Laying scone on »& feet of roadL 15 
feet wide. 1> Ln^rtie* deep: tnm- 
plkin^r: ?raveiln^ wliole dLstuice 
L5 tnoliei* deep. 

U.»» ''T** dralnln*: tumptktnct fiai e l > 
in«: 
7Z5 BaLsinc roadbed ;i4 uiclles: frftTttl> 
in^r: bnildmir calvect: blsstiac ost 

ditch. 



W»J» iM7 



tfOLN 



4MM 



J5 



J3 
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Waldo County — Continued. 



Tlown. 
Knox, 



Liberty, 

Linoolnville^ 

Monroe, 

Morrill, 



Palermlo, 

Searsnvon't, 

Searsport, 



Thtomdike^ 

Unity, 
Waldo, 



Winiterport, 



Total. 
tt 



Leng-th 
in feet. 



210.00 



210.89 
400.00 



30.370 feet. 
6.76 miles. 



Cost 

per 

foot. 



•$236.99 ^.09 



Description. Cost. 

2,640 Widening; strniglitening; opening 
wet portion; "V" draining; build- 
ing one stone bridge and two 
causeways. 

1,056 Filling, 1,056 feet; grading and fill- 
ing, 412 feet. 327.00 .31 

500 Blasting; reducing grade on Snow 

bill. 198.77 .40 

1,263 Widening; pulling trees; blasting; 
building culvert; grading; gravel- 
ing. 412.65 .36 

4,373 Blasting; removing stone; cutting 
down hill 2 feet; improving grade 
at other points; widening road; 
ditching; making new and relay- • 
ing seven water courses; gravel- 
ing 2,887 feet, with 425 two-horse 
loads of gravel. 475.00 .11 

1.485 Cutting bushes and trees; stone and 

gravel filling; blasting; widening. 410.00 .27 

1,218 Grading; underdraining; building 

stone culverts. 523.40 .43 

462 Trenching, 4 feet wide, 4 feet deep; 
laying double drain; covering with 
fiat rocks; filling with small rocks; 
surfacing with dirt and gravel. 

3,300 Stone filling, 330 feet long, 20 feet 
wide; earth covering; widening; 
turnpiking. 

1,300 Ditching; draining; grading. 

660 Ditching, 31-2 to 4 feet deep, 6 to 
6 1-2 feet wide; stone filling; grad- 
ing; building stone culvert, 24 feet 
wide, 3 feet square. 204.74 .31 

2,640 Turnpiking; graveling; rebuilding 

culverts; building new culverts. 301.00 .11 



.45 



.64 
.30 



Total cost, 

Average cost per mile, 



$6,633.43 $0.23 
$1,161.61 
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Town. 

A^ddison, 
Alexander, 
Calais, « 

Danforth, 

East Machias, 

LiUbec; 

Machias, 

Perry, 

Princeton, 

Hobbinston, 

Vanceboro, t 
Tottal, 



Washington County. 

Length 

in feet. Description. 

1,320 Repairing dyke; grading; graveling. 

462 Grading; graveling. 

2,640 Macadamizing. 

2,640 Grading; graveling; building one 
culvert. 

1,760 Grading; graveling. 

1,760 Grading; graveling. 

1,760 Grading; graveling; building two 
stone culverts. 

1,760 Grading; graveling. 

660 Improving. 

6,280 Turnpiking; graveling; building one 
stone culvert. 

3,960 Improving. 

24,002 feet. Total cost, 

4.65 miles. Average cost per mile. 





Cost 


Cost. 


per 
foot. 


1250.00 


9001 


200.00 


.44 


967.00 


JJ7 


297.50 


.U 


280.12 


.16 


600.00 


.84 


295.26 


A7 


200.00 


.11 


400.00 


.66 


200.00 


.04 


201.47 


.06 


^,891.35 


10.16 




1844.80 



York County. 



Berwick, 



Buxton, 



Dayton, 



Elliot, 



Kennebunkport, 



460 Filling of rotten and broken stone, 
12 to 16 inches deep; coating 
crushed stone, nut size, 23 to 55 
feet wide. 

550 Width, ditch to ditch, 30 feet; rock 
bed 14 feet wide, 12 inches thick; 
clay covering, 12 inches; gravel 
surfacing, 12 inches thick. 

1,336 Bedding road with base 30 feet wide 
between ditches; crowning; sur- 
facing with gravel, 12 inches deep 
at center; ditching; rolling. Fin- 
inshed roadway 22 feet wide. 

475 Excavating, 10 feet wide, 12 inches 
deep; rock filling; graveling, 18 
inches deep; rolling. Finished 
roadway 30 feet from ditch to 
ditch. Traveled roadbed 22 feet 
wide. 

400 Bottoming road, 12 inches solid 
rock; gravel surfacing, 12 inches 
deep; rolling; ditching. Finished 
roadbed at least 19 feet wide, both 
sides tapering off to shed surface 
water. 



1460.00 $1.00 



300.00 



400.00 



250.00 



J» 



.80, 



400.00 



1.00 
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York County — Continued. 



T\ywn. 
Ktttery, 



Length 
in • feet. 

800 



Newfleld, 



North Berwdck, 



WeUs, 



York, 



$870.18 9O.8A 



Total, 



Description. Cost. 

Excavuting, 12 feet wide, 12 inches 
deep; stone filling; raising portion 
of grade 20 inches with large* 
stones. A portion of the roadbed 
was not disturbed, as it was well 
bedded with rocks; graveling, 12 
inches; rolled; grayeling again 
with 6 inches; roiling. Finished 
roadbed 28 feet wide. 

940 Grading and leveling hill, 22 feet 
wide for 240 feet; continuing level- 
ing 150 feet; rock filling, 8 to 24 
inches deep; graveling, 226 feet; 
lowering grade of hill, 3 feet; fill- 
ing with rocks, 325 feet long, 8 to 
42 inches deep. Finished roadway 
22 feet wide; graveling over stone 
filling, 18 inches deep in center; 
crowning, 18 inches; building one 
split stone water course, 2 feet by 
3 feet. 400.00 

380 Building bottom of road of solid 
large rocks and stones; topping 
with several grades of crushed 
rock from Salem, Massachusetts; 
rolling. Finished roadway 30 feet 
wide, made entirely of stone. 676.00 

560 Excavating original roadbed 12 to 
14 inches deep, 12 feet wide; stone 
filling of three grades, largest size 
on bottom; graveling, 8 inches 
deep, 24 feet wide; rolling; gravel- 
ing again, 8 inches deep; rolling. 
Finished roadway 24 feet wide, 
with 14-lnch crown. 680.00 

2,310 Stone filling, U feet wide; gravel fill- 
ing and surfacing, two large layers 
each 8 Inches deep; wetting and 
rolling each layer with four-ton 
roller. Finished roadway 30 feet 
wide. Including ditches, with 
crown of 18 Inches. 9,160.00 



Cost 

per 

foot. 



.48 



1.78 



1.06 



.93 



8,191 feet. 
1.55 miles. 



Total cost. 

Average cost per mile, 



$6,276.13 $0.77 
$4,065.61 



i 
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Recapitulation by Counties. 



Counties. 






mm ** 



So 
> a 



go 

8s 



Atidrogciogg'f n 

Aroostook 

Cumberland 

Fk-ankHn 

Hancock 

Kennebec 

Knox 

Lincoln 

Oxford 

Penobscot 

Piscataquis 

Sagradahoc 

Somerset 

Waldo 

Washington 

York 

Totals and averages — 



6J0B7 
57,256 
14,587 

7JSM 
2l;B78 
21,035 
10J2S5 
11,209 
19,144 
59,583 
50,951 

8,779 
10,373 
30,370 
20,000 

8,191 



mas 

2.70 

1.40 

4^4 

4X0 

1.91 

2JLB 

3.03 

11.28 

10.79 

IM 

3.11 

5.75 

4.56 

1.55 



|S,3I0l74 

12.7D0.94 

4,SUw4B 

9,018.78 

7,414U)7 

5,251.50 

3.711.02 

10323.08 

13,45eJ88 

0,01230 

3,686.49 

0,798.54 

0,633.43 

3391.35 

0,275.13 



10.47 
.22 
.31 
306 

J39 
JSi 
SI 
JSS 
30 
33 

ao5 

.42 
.42 
.22 

.10 
.77 



1,10130 
133030 
13273» 
2.0S93» 
1,79530 
236230 
1,702.40 
2,95030 
1314.40 

554.40 
2317.00 
231730 
1,10130 

84430 
4.065.0O 



373,148 



70.67 $106,490.00 



10377 $1.40230' 



Note. The lengths in feet nsed in this table are taken from the retoms of the 
connty commissioners and for this reason they do not agree with the complete 
state roail table published elsewhere In this report, as the lengths in the latter 
compilations are taken mainly from the returns of the municipal officers. 
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MILEAGE AND COST OF STATE ROADS BUILT SINCE I9OI. 

The following table has been compiled from data gathered 
from reports of state road work filed by the county commis- 
sioners with the governor and council and supplemented by 
information furnished by municipal officers. Tables have been 
prepared for each county showing length of road rebuilt in each 
town each year, cost of same, aid paid by State, and cost of road 
per mile at same rate. The table herewith is a recapitulation of 
the totals as shown on the several county tables, together with 
the totals for six years' work. 

It is interesting to look at the totals at the bottom of this table. 
We find first that the number of towns building state roads by 
years runs as follows: 12, 99, 206, 244, 270, 322; and that 374 
individual towns have received state aid. 

We find next the total number of miles built by years is as 
follows: 2.56, 28.14, 53.06, 51.67, 65.48, 83.17; and that a 
total of 284 miles of road have been reconstructed. 

We next find the amount of expenditure each year for state 
road work. It is as follows : $3,025 . 30, $2 1 ,670 . 26, $69,880 . 09, 
$85,370.88, $106,599.62, $154,577.07; or a total for the six 
years of $441,123.22. 

We find the State has paid aid as follows: $1,175, $9>507-36, 
$28,722.65, $33,585.49, $48,012.81, $68,027.66 (recommended 
for work done in 1906) ; or a total for six years of $189,030.97. 

This leaves a net expenditure by the towns during the same 
time of $252,092.25. 

We find the average cost per mile of all work done in the State 
by years to have been as follows: $1,182, $770, $1,317, $1,652, 
$1,628, $1,858 ; or the average cost for the six years to have been 

$1,553 per mile. 

The increased cost per mile per year we construe as indicating 
that a better class of work has been done with succeeding years. 
This would also indicate that county commissioners have come 
to recognize the value of permanent work and have been grad- 
ually demanding a better grade of work. 

It is also interesting to study the totals by years for each 
county. These for the most part indicate a gradual improve- 
ment in the work. The last column in the table, showing aver- 
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age cost per mile for all work done in each county, shows quite 
a variation but we believe it is a fair indication of the general 
grade of work done in each county. It will be noticed that in 
Yoric county the woric has averaged $3443 per mile, the highest 
average cost in that county being $4,075 ; while in Piscataquis 
the average cost has been $547, the highest average cost in that 
county being $1,056. 
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I^ractical Road Construction 



By 



Maine Road Builders, 



PRACTICAL ROAD CONSTRUCTION. 

By Maine Road Buiu)Ers. 

The latter part of August we addressed a letter to the officers 
of each city and of a considerable number of towns in the State 
asking for short reports of any special highway work which had 
been completed during this or the preceding few years. From 
the replies received to this letter we have selected a few which 
indicate that the work described was carefully planned, well 
managed and thoroughly done. We hope these short descrip- 
tions will prove to be interesting and instructive to all in the 
State who have the care of highways. The work here described 
can be duplicated in most any town in the State where conditions 
similar to those described are found. We have arranged the 
letters according to the type of construction they describe as 
follows : 

Macadam. 

Brunswick, from S. Litchfield, Engineer. 

St. George, from Robert McKenzie. 

Houlton, from F. A. Peabody, for Municipal Officers. 

Sherman Mills, from Frank AUingham, Chairman of Select- 
men and Frank Burnham, Road Commissioner. 

Gravel with stone foundation. 

Lubec, from John Anderson, Road Commissioner. 

Rockport, from C. A. Carleton, Road Commissioner and Geo. 
H. M. Bennett, Chairman of Selectmen. 

Belfast, from J. F. Wilson, Street Commissioner. 

Hampden, from E. F. Littlefield, Selectman in charge of roads. 

Sand hardened with clay. « 

Farmington, from H. W. Gilman, Selectman in charge of 
roads. 

Earth roads. 

Standish, from F. P. Sanborn. Describes reconstruction and 
maintenance of earth roads by use of King Split Log Drag. 
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Any kind of road, 

Rockport, from Geo. H. M. Bennett, Chairman of Selectmen. 

The maintenance of any kind of road by the use of wide tires ; 
and the scheme originated by the Selectmen of Rockport, which 
resulted in the adoption of wide tires. 

MACADAM CONSTRUCTION. 

Letter from Brunswick, 

Brunswick, Maine, October 15, '06. 
Mr. Paul D. Sargent, Commissioner of Highways, State of 
Maine: 

Dear Sir : — Following is a report of work done in improving 
Main street, Brunswick, Maine, which I have been requested to 
make to you. 

The section of Main street, beginning near the Maine Central 
railway crossing and extending northerly into the village has 
been the worst section of road in town, and a continuous source 
of trouble and expense. Being the principal street there is a 
great amount of light travel as well as the continuous passage 
of heavy teams (loaded both ways) between the freight station 
and the mills at the northerly end of the town and Topsham. 

At the last annual town meeting an appropriation was made 
with which to improve this section of road. A plan and profile 
was made of the street, also cross sections were taken at 50-foot 
intervals. A careful study was made as to subsoil and drainage ; 
a grade was established conforming to the side walk grade on 
westerly side of street as nearly as possible. 

The subsoil was found to be of a sandy nature, overlaid with 
gravelly loam. Crushed stone and gravelly loam had been used 
for surfacing material on the old road, with the gravelly material 
over the crushed rocks. The section of the road was flat, con- 
sequently after a rain storm and when the frost was coming out 
in the spring, there was six inches for more of soft mud on the 
surface. 

The problem on this road was to provide a surface which 
would stand up under the heavy travel; to give the surface a 
proper section, and to make provisions for the surface water. 
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The tracks of the L. B. & B. street railway were raised to 
conform to the established grade. Catch basins were built 
where needed and connected with drainage system as previously 
established and additional pipe culverts were provided. 
. For surfacing the road, crushed trap rock from Salem, Massa- 
chusetts was used. After grading and shaping, the sub-grade 
was rolled by a steam roller weighing eighteen tons. 

Foundation stone varying in size from Ij4 to 2j/^ inches were 
then spread to a depth of 4 inches in the center and 3 inches on 
sides after thorough rolling. 

Surfacing stone varying in size from ^ inch to i^ inch were 
then spread to a depth of 3 inches in center and 2 inches on sides 
after rolling. The binder course consisted of trap dust. 

On the westerly side of the road a gutter 3 feet in width was 
formed of granite blocks with longest dimensions lengthwise of 
road. 

The drainage part of the work, laying pipe and building catch 
basins, was done by town labor. All other work was done by 
contract, unit system. 

Mr. William E. McClintock, Chairman of the Massachusetts 
Highway Commission, was consulted in connection with this 
work. 

Richard D. Shanahan of Portland was the contractor. 



Quantity of work done and cost of same. 

Excavation (earth), 621 cubic yards at $.25 $155 25 

Borrow (furnished by town on cars), 420 cubic 

yards at $.21 88 20 

Cost of borrow to town, 420 cubic yards at $.70. . . 294 00 
Shaping surface for broken stone, 6,504 square yards 

at $.03 195 12 

Broken stone, 2,329 tons at $1 . 17 2,724 93 

Freight on broken stone at $1 .00 2,329 00 

Block paving (teaming and laying), 328 square 

yards at ^.27 88 56 

Cost of granite blocks (furnished by town) 385 25 

Sidewalk curbing, reset, 896 lineal feet at $. 17 152 32 

Extra work (contract) 11 96 

7 
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Catch basins (complete), lo; i8-inch vitrified clay 
pipe, iio feet; 15-inch vitrified clay pipe, 14 feet; 
12-inch vitrified clay pipe, 68 feet; lo-inch vitri- 
fied clay pipe, 198 feet 826 40 

Incidental work done by town, engineering and 
preliminary work 795 00 

Total cost of job $8,045 99 

Included in the above items are amounts which have 

been charged as follows : 
Maine Central Railroad (macadamizing 

between tracks) $44 50 

L. B. & B. Street railway portion 163 38 

Village corporation, sewer connections, etc., 72 61 

280 49 



Net cost to town, $7,765 50 

Average width of macadam, 52 feet. 
Length of road macadamized, 1,200 feet. 
Maximum grade 2.8%. 

Yours very truly, 

S. LITCHFIELD, Engineer, 

State road work in St. George. 

Xote — The frontispiece in this report together with the follow- 
ing write up which appeared in the Rockland Opinion of June 
22, 1906, was forwarded by Mr. Robert McKenzie of St. George, 
who was formerly a road builder in Scotland. The process of 
building a good road which is " cheaper than dirt," as here 
described, can be repeated in any town in the State where stone 
can be obtained. Note that experience has shown that deep side 
ditches are a menace to the safetv of the road and that shallow 
ditches — same as recommended in this year's specification for 
state road work — are now being constructed. 

Note also that culverts are built where a careful survev shows 
that they are needed. Also that side gutters are constructed on , 
true grades so that all water runs off. 

Note that foundation stones are fitted roughly together and 
chinked, and that stone hammers are used to break off project- 
ing points and irregularities. 
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Note also that each part of this work is carefully and thor- 
oughly done. 

Description from Rockland Opinion. 

The construction of this road was begun four years ago, by 
the town of St. George, under the provisions of the law provid- 
ing that when towns expend a certain sum on a designated piece 
of road for permanent improvements, the State will reimburse 
the town for one-half its expenditure on account of the work; 
the limit payable by the State at the present time being $300. 
The first two years $300 was appropriated by the town annually, 
and last year $400; so that about $1,500 has been expended. 
This year $600 was appropriated by the town, which will allow 
an expenditure of $900; and the work of extending the 
improved road is now in progress. The work has been in hand 
a sufficient time to enable one to form some judgment of the 
value of the system and methods pursued, and considerable has 
been said about it. 

The Opinion has several times called the attention of students 
of road building to this piece of highway, where a plan was being 
worked out in a way that would demonstrate its value. 

One has a fine opportunity to see how the method of road 
building employed works, as one section has been built three 
years, one two years, and one a single year, while workmen are 
busily engaged in constructing the fourth section, and thus the 
work may be seen in all its stages. You do not have to be 
infomied where, in driving along the highway, you come to the 
St. George state road ; you recognize it afar off — a white, 
smooth roadway, 18 feet wide, as smooth and hard as a slab of 
8-cut granite, with not a rut or bubble, equal to any road in the 
world. And a drive over it gives a pleasure that can be enjoyed 
on few country roads in Maine. And, to those familiar with 
the roads of St. George, the change is made the more striking 
from the fact that this was one of the very worst pieces of road 
in town. Now it is one of the best in the county, so far as the 
work has progressed. The only thing to be regretted, is that, 
before the macadam was put on, the road had not been relocated 
and straightened out. 

Where the men are at work on the new section, the manner 
of building may be seen in all its stages, at the present time. It 
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is perfectly simple, and in no respect new or original. Really, 
it is easier, and almost as cheap in the first instance, to build a 
good than a poor one. This is simply an ordinary macadam 
road, built entirely of granite grout. Little or no excavating 
has been done. The road is built up, right on top of the old 
one, 1 8 feet wide, overlapping the gutters. New gutters have 
been made by its side, and culverts built where, as found by a 
careful survey and observation of the natural water-shed, they 
are needed. The greatest care has been taken to construct the 
road and its surroundings so that no water shall get into it or 
under it. All the water runs off into the gutters, and these are 
so built that they carry away every drop of it, so that none gets 
into the road. All the material from which the road is built, is 
granite, taken from the grout-heaps at the quarries near by. 
The company charges nothing for the material — is glad to have 
it taken away. At the bottom are placed stones of considerable 
but varying size — what the men there call " one-man stones," 
that a man can easily handle alone. These are fitted together 
roughly, but so they will bind. On top of them is spread smaller 
pieces, which fit together and into the interstices of the lower 
layer. And on top of this is spread crushed granite, which is 
leveled off to grade, and the men then go over it with long- 
handled hammers and break the larger pieces and reduce the 
whole to a common fineness. Then it is rolled. This is done 
with a common roller hauled by horses, but a heavy steam-roller 
would do it much better. The depth of each layer of granite 
depends on the character of the roadway as it is found, the grade 
desired, and other circumstances. When the first section of 
road was built, a sharp shoulder was formed at either margin, 
but this was found to be a mistake ; now, the road is made with 
a crown gradually sloping down to the gutter, and this makes a 
safer and better road. 

The entire cost of building this road, down to the present time, 
i8 feet in width, has been only 50 cents a running foot, which, 
it is no figure of speech to say, is " cheaper than dirt." Of 
course, the material costing nothing, and being within easy haul- 
ing distance, it is not to be expected that a similar road can be 
built elsewhere at that figure ; the cost will be somewhat more 
for the road built this year, as the haul is longer. But there is 
scarcely any place where some suitable material cannot be 
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obtained cheaply and an equally good road built at comparatively 
low cost. 

The Long Cove road has been built by Mr. James Smith, 
under a special arrangement with the town authorities, who turn 
over to him the money appropriated by town and State and only 
stipulate that good results shall be obtained. It is scarcely 
necessary to state that they and the people of the town are well 
pleased with what has been accomplished, as shown by the 
increase of the appropriation this year. He pays the usual price 
for labor of both men and teams, and personally directs the 
operations. But he has the aid and advice of Mr. McKenzie, 
who has had long experience in road-building in Scotland, his 
native country — as" it is that of Mr. Smith. 

Aside from this piece of road, some very nice work has been 
done on the highways of St. George, under the direction of the 
able and efficient road commissioner of the town, Mr. John S. 
Smalley. An example of this is seen on the long, steep and 
crooked road on the hill between Wiley's Comer and Long 
Cove — at the foot of which is the watering-trough, to memory 
dear to pilgrims on that road. That is one of the best pieces of 
dirt road, with gravelled surface free of stones, that we have 
seen anywhere. 

Letter from Houlton, 

HouLTON, Me., October 22, 1906. 
Mr. Paul D. Sargent, Commissioner of Highways, Augusta, 

Maine: 

Dear Sir : — Herewith please find detailed report of permanent 
road work done in Houlton for the year 1906. 

Grange street is 570 feet in length, and we cut it out for about 
200 feet in length, through a small hill to a depth of 18 inches. 
This street is 30 feet wide. After having same cut out we filled 
the entire length with crushed rock, using 620 loads of said 
crushed rock at an average cost of $1 . 50 per load. This was 
followed by a covering of gravel, after which it was thoroughly 
rolled by a new steam roller, and any defects found by rolling 
were further filled with gravel and rolled down until we had a 
good level surface. 

Military street, 570 feet in length and 30 feet wide, was cut 
out the entire length for a depth of 15 inches, after which it was 
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filled. For this filling in one particular place we secured some 
old refuse iron ore near the foundry, and used 75 loads of this 
for a bottom at an average cost of $0.50 per load; after which 
the whole thing was covered and filled with 660 loads of crushed 
rock at an average cost of $1 . 50 per load. This was followed 
by the usual coating of gravel, after which the street was thor- 
oughly wet down and rolled, and any defects filled in until we 
had a surface the desired level. We used to good advantage on 
this street our steam roller both for rolling and plowing. This 
street was one that had occasioned us much trouble in the past, 
the nature of the soil being clayey and stickey, and in the spring 
the wheels would cut down to the hubs. 

We think now, however, that we have it well in hand both 
from a surface and drainage standpoint, and since being repaired 
it is one of the principal thoroughfares between the business 
portion of the town and the depot. We expect good results 
from our woric here. 

Spring street, in our residential section, was through a low, 
swampy place, and a hard place to build a road. The street is 
840 feet in length and a little hill at one end was cut down for 
100 feet in length to a depth of 15 inches, and the whole street 
graded 30 feet wide, clear across. We were fortunate in secur- 
ing for this street some 250 loads of ledge rock for a bottom, 
which we got from our water- works excavations at an average 
cost of $0.60 per load. This made an excellent bottom, on the 
top of which we spread 1,040 loads of crushed rock at an aver- 
age cost of $1 . 50 per load, which was followed by a good coat- 
ing of gravel and by the steam roller. This street is today 
giving great satisfaction to the residents thereon and to the 
property owners, and as soon as we get proper sidewalks there, 
it will have few equals in town. 

Our steam roller, purchased this spring from the Buffalo Pitts 
Roller Co., has proven of great satisfaction to us, and it is our 
firm belief that this town has not invested its money on any 
thing more practicable or serviceable for a long time. We have 
used it to good advantage in plowing, rolling and in all possible 
places. We think that a considerable of the good results notice- 
able on the streets finished this year are due to the steam roller. 

As near as it is possible for us to estimate, the cost of the 
crushed stone at $1 . 50 per load included everjlhing pertaining 
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thereto, such as spreading, watering and rolling incident to 
finishing of the road. The only thing that we omitted to state 
above was the cost of the excavating which for the case in hand 
cost us 25 cents a square yard. The width of the finished sur- 
face of this road is about 24 feet, the center being graded to a 
depth of about 18 inches, gradually sloping off to nothing. 

We think that possibly you may be surprised at the low cost 
of our crushed stone, but we are fortunate in having our crusher 
located adjacent to our gravel pit, so that the cost of the raw 
material is very little, and the distance which we have to haul it 
being about one-half mile, makes our actual cost of crushing, 
hauling, spreading, and rolling the stone, as near as we can esti- 
mate it, at about $1 . 50 per two-horse load. 

Yours very respectfully, 

FRANK A. PEABODY, 
For municipal officers of Hulton, Maine. 

Note — It appears to this office, and we so advised the municipal 
officers of Houlton upon receipt of the above letter that in our 
opinion the work as described above was really too well done. 
That is, if the stone was of good quality and thoroughly rolled 
as each course was spread, eight or ten inches at the center taper- 
ing to six or seven inches at the sides should have given a suffi- 
ciently strong pavement which would have proved satisfactory 
in every respect. On the other hand we realize the congested 
traffic on some of the streets of Houlton during the potato ship- 
ping season — for weeks running between 2,000 and 3,000 loaded 
teams per day and as it is better to err on the side of safety the 
above construction may not be too good. In every case a study 
of local conditions must decide these questions. 

Letter from Sherman. 

Sherman^ September 9, 1906. 
Mr, Paul D. Sargent, Augusta, Maine: 

D^AR Sir : — We have received your circular requesting a short 
sketch regarding our "State road" work. The location of our 
work this year was through a swamp which had, when first built, 
been made passable by being covered with logs — corduroy in 
fact — afterwards covered with dirt. It was narrow and badly 
rutted spring and fall. Our commissioner first cut the bushes 
on each side of the road, took out the old logs, then widened the 
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road six feet, all on one side, with field stones, of which it took 
an immense amount, over a thousand two-horse loads. This 
made the road 24 feet wide. We made our surface 13 feet wide 
and 14 inches deep of crushed stone from our crusher. It is a 
good piece of road. It is nearly one-half mile in length and cost 
something over $600. 

Respectfully, 

FRANK ALLINGHAM, Selectman, 
FRANK BURNHAM, Road Commissioner, 

GRAVEL WITH STONE FOUNDATION. 

Letter from Lubec, 

West Lubec, Me., December 4, 1906. 
Mr, Paul D. Sargent, Augusta, Maine: 

Dear Sir: — I am sending you under separate cover photo- 
graph of the completed state road, and I give you herewith 
a short description of the work I have done on the road and the 
cost of same. 

You doubtless remember, from your trip here last spring when 
you went over the road and advised putting in the " V " drain 
foundation and gravel surface, the extremely bad and mirey 
condition of this section. It was the worst piece of road in town 
and it has been bad, spring and fall for years. We followed 
your advice as to construction. 

The length of road rebuilt was seventy-seven rods or twelve 
hundred and seventy feet and six inches. The old road was 
narrow ^nd had to be widened from three to six feet in order to 
get a twenty-two foot road which was what we finished. 

The whole length of the road we put in a stone " V " drain 
just according to your specification ; twelve feet wide, ten inches 
deep at shoulder and twenty four inches deep at center properly 
crowned. Over this we spread gravel ten to twelve inches deep 
at center and twelve feet wide. 

The excavation for "V" drain was quite expensive as we had 
to pick about eight inches of gravel and clay off the surface 
before we could use a plough ; this gravel and clay being used to 
make the shoulders of the road with. We also had to handle a 
lot of brush and rock which had been used to fill mires and have 
been accumulating the past fifty years. The excavation cost 
$2.21 per rod, or $170. 
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Stone for the "V" drain was hauled one mile. We were care- 
ful in selecting our stones and in laying them in the trench. We 
laid the largest stones about eight inches in diameter — in the 
bottom and graded from those up to fine on top. This work cost 
us $3.17 per rod, or $244.00. 

Our gravel was hauled an average distance of one fourth of a 
mile and we used six hundred and twenty-five two-horse loads. 
The cost of gravel, hauling and grading was thirty cents per 
load. The gravel was spread and all grading done with the roaa 
machine which is ahead of the old fashioned way both as to cost 
and evenness. The cost of graveling and grading was $2.41 per 
rod, or $186.00. 

Thus you will see the road cost $600, or $7.79 per rod, or 47.2 
cents per foot. 

The road has been built five months, is as good as new and is 
giving perfect satisfaction. 

Owing to the dryness of the weather during construction the 
road was not rolled. 

Yours very truly, 

JOHN ANDERSON. 

Road Commissioner of Lubec. 

Letter from Rockport. 

Rockport, Maine, Oct. 4, 1906, 
Mr. Paul D, Sargent, Augusta, Maine: 

Dear Sir : — The state road work done in Rockport for the 
year 1906 consists of building a gravel road with a broken stone 
base 1,220 feet in length, at an expense of $877.70. 

The construction as shown by the accompanying illustrations 
consisted of laying broken stone of about 8-inch dimensions, 
20 feet wide with a crown of 12 inches covered and chinked by 
a second course of finer lime stone chips spread to a width of 2y 
feet with a crown of 18 inches, well rolled with a four-horse 
roller. This was covered with a layer of pan clay three inches 
deep, well rolled, and the road was surfaced with a coat of grave! 
five inches thick, thoroughly rolled. 

Cut number one shows foundation stone. Cut number two, 
the lime-rock chips before rolling. Cut number three, the fin- 
ished road. 
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The work for 1905 consisted of lowering the grade of the road 
5 feet at this point by excavating a ledge 50 feet long and the 
stone thus excavated was used for the foundation course of the 
road built this year. 

Included in the above work is the construction of one split 
granite culvert 15 inches by 24 inches by 45 feet. 

Yours truly, 
C. A. CARLETON, Road Commissioner. 
GEO. H. M. BENNETT, Chairman of Selectmen. 

Note — Had we been building this road with above ingredients 
at hand, we should have omitted the binder of pan clay. The 
lime-stone chips after rolling should have afforded sufficient dust 
for binding purposes. Limestone screenings are often used for 
this very purpose in connection with hard stone of poor binding 
qualities. 

Letter from Belfast. 

Belfast, Maine, Sept. 24th, 1906. 
Mr. Paul D. Sargent: 

Dear Sir: — ^We are building our state road this year in 
accordance to the "V" shape plan in this year's specification for 
state road work. 

We first break surface of road with road breaker, and plow 
and scrape out what we can, then we put up batter boards and 
draw line in center to get grade, then work out to grade by hand, 
making the trench 10 feet wide on top, 3 feet deep in center, 15 
inches outside, building French drain in center and placing large 
rocks on bottom each side of drain, filling to surface with small 
rocks, putting rakings of streets on top, covering with meadow 
hay, then scraping in the dirt and finishing with a coat of bank 
gravel. 

Respectfully, 

J. F. WILSON, Comr. 

Note — Note the care with which Mr. Wilson constructed the 
grade of his "V" drain ; also that he used pebbles and small 
stones raked from the surface of the streets and roads with which 
to surface the same. We suggested one year ago that street 
rakings should be preserved and stored at convenient points for 
future drainage work and had this very use in mind. 
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Letter from Hampden. 

Hampden, Me., Sept. 22, 1906. 
Paul D, Sargent, Commissioner of Highways, Augusta, Maine. 
Dear Sir : — ^As directed at our last annual town meeting the 
selectmen are in charge of the roads this year. The two other 
members of the board being busy, the work has fallen to my lot 
and I have spent most of my time during the summer in attend- 
ing to this duty. During the season I built over two miles of 
rock road including the state road. 

Herewith I give you the length and cost of each section built, 
with such detailed description as will indicate the style of con- 
struction used. I do this in hopes that others interested may be 
benefited by studying the same. 

Section i. Length, 660 feet. Cost $121.00 

Opened "V" shaped, 2 feet deep ; width of rock, 8 feet ; rock 

hauled }i to y2 mile; earth covering; gravel surfacing 3 inches 

deep ; gravel hauled j!4, mile ; width of road from ditch to ditch 

30 feet. 

Section 2. Length, 924 feet. Cost $88.50 

Rocks laid on top of old road, to raise grade ; depth of rocks 18 

inches in center ; width 9 to 10 feet ; rocks were taken from side 

of road ; gravel surfacing 3 inches deep ; gravel hauled i ^4 miles ; 

width from ditch to ditch 33 feet. 

Section 3. Length 1,452 feet. Cost $99.25 

Opened "V" shaped, ij^ feet deep; width of rock, 8 to 9 feet, 

rocks taken from walls at sides of road ; not graveled, as gravel 

pit was two miles from the work ; width of road from ditch to 

ditch 30 feet. 

Section 4. Length, 246 feet. Cost $13.75 

Same construction as used for section three. As an experi- 
ment I offered to open a piece of road needing underdrainage, 
near any lot upon which there were stone walls or rock piles 
which the owner desired to have removed and to take care of 
these rocks provided he would haul them to the road free of 
expense to the town. One farmer, Abraham Smith, took advan- 
tage of this offer so it will be noticed that this section was built 
at a cost of less than a dollar a rod. I expect to find other 
Smiths in the near future. 

Section 5. Length, 528 feet. Cost $43.75 
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Rocks hauled Yi, mile and laid on top of old road ; surfaced 3 
inches deep with gravel hauled i mile ; width of road from ditch 
to ditch 30 feet. 

Section 6. Length, 4I2>4 feet. Cost, $76.25 

Section was made by one horse and six men with picks and 
shovels. A ditch was cut 7 feet wide and three feet deep, in the 
middle of the road, the dirt being all thrown to one side. It was 
filled with rocks taken from a wall by the roadside, by the 
diggers, and one man and one horse were kept at work covering 
the stones as fast as they were laid, by scraping the shoulders 
back on the rocks. This was formerly a boggy place. It is a 
good job. 

Section 7. Length, 1,980 feet. Cost $125 

Opened and filled as above for half the distance; for the 
balance, rocks were laid on the old road-bed. All rocks were 
taken from a wall by the roadside and were laid 8 to 10 feet wide 
and I to 2 feet deep. The road was surfaced with gravel 3 
inches deep. Width of road from ditch to ditch 30 feet. 

Section 8. Length 1,320 feet. Will cost about $100 

I am just building this section. 

Total length of road built, 7,522^ feet. Cost $667.50. Cost 
per foot $0.09. 

E. F. LITTLEFIELD, 

Chairman of Selectmen. 

Note — We would call the attention of selectmen and road 
commissioners to the above report of work done in the town of 
Hampden. This method of reporting work is in line with our 
suggestion of last year that commissioners should make a 
detailed report of work done, together with cost of each job, in 
order that taxpayers might know for what purpose their money 
had been expended ; and for the further reason that with a 
record of each job it would be comparatively easy to tell after a 
few years what kinds of construction gave the best satisfaction. 

Incidentally we think Mr. Littlefield accomplished a great deal 
for the amount of money expended. In our opinion not less 
than eight inches of gravel should have been used in surfacing 
these jobs and we would suggest that if possible a surface coat 
of six inches of gravel be spread the coming season, over the 
several sections of road. 
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SAND HARDENED WITH CLAY. 

Letter From Farmington, 

Farmington, Me., November 27, 1906. 
Mr, Paul D. Sargent, State Road Commissioner, Augusta, 

Maine: 

Dear Sir: — Yours received some time since. I was very 
busy at that time and it slipped my mind ; hence the delay. Now 
in regard to the clay road : First I will tell you how I made it. 
I first take four horses and the road machine and commence in 
center of road by pushing the sand out each side the width I 
want the clay, which is usually sixteen feet. On the last piece 
of road I built, I put in an average depth of ten inches. 

In scraping the sand out in some places I find the sand loose 
down some distance. In others I find the foundation quite hard. 
In such places do not use as much clay. Where I find it loose 
I sometimes use as much as fourteen inches. I then shape the 
clay with road machine and properly roll it. I then take the 
sand that we pushed out and spread it over the clay to a depth of 
three inches. Then roll it thoroughly. In that way I keep my 
grade and crown nearly perfect. 

The first piece I built four years ago is as smooth to-day as 
when first built. All I do is to go over it fall and spiing with 
road machine and put on a little more sand, that keeps the 
ditches clear and road in good shape. Over the first piece built I 
hauled six hundred big two-horse loads and no one could have 
told there had been more than single teams over it. 

Now, Mr. Sargent, I suppose you want to know about the 
cost. The last piece I built is one hundred and thirty rods. 
The width of clay is sixteen feet. I did not keep an itemized 
bill as I did not think any one would care to know about it. 

I paid for clay $20.00 

For teams and men and dynamite $249.26 

Total $269.26 

At a reasonable distance to draw the clay the average cost of 
finished road would be about $2.00 per rod. The longest dis- 
tance I had to draw clay was two hundred and fifty rods, the 
shortest fifty rods. 
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With my experience with sandy roads I think there is no way 
we can make them with anywhere near the same money as 
with clay. I could draw clay quite a distance at $3.00 per rod. 

To draw crushed rock the same distance for a sixteen-foot 
road it would cost $20.00 per rod. 

In regard to keeping a clay road in repair, I do not think it 
would cost as much in twenty years as it would a stone road. I 
am very much in favor of stone roads just the same. I had my 
first experience in building stone road this year and ever}' one 
thinks it a fine road. 

Why I speak in favor of clay roads is for the benefit of towns 
that have sandy roads and can get good clay. They can build a 
road that will please every one. 

T shall be glad to hear from you at any time in regard to 
roads. 

Yours respectfully, 

H. W. OILMAN, 

Note : — The main point to be observed in building a clay road- 
way on a sand foundation is to get clay of a uniform grade or 
texture and to thoroughly compact it before putting on the sand. 
In other words, do not spread the clay in lumps so that the 
individual lumps will be loose and separated one from another by 
sand lavers. It would then be verv similar to so manv stones 
buried in the sand. Also be careful to finish the clav with a 
true longitidual grade and a true crown before covering with 
sand. As the sand wears away and works into the clay, be sure 
to add more sand. As long as a light coat of sand is kept over 
the clay the road will be dry and hard. 



EARTH ROAD RECONSTRUCTED AND MAINTAINED BY KING SPUT 

I.OG DRAG. 

We recommend a careful perusal of this letter and the follow- 
ing article by every road commissioner in Maine and advise each 
one to try the experiment and follow directions carefully. 
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Letter From Standish, 

Standish, Me., Sept. 22, 1906. 
Mr. Paul D. Sargent, Commissioner of Highways, Augusta, 

Maine: 

Dear Sir : — In line with a suggestion made at an earlier date, 
I hereby submit a brief report of my operations during the pres- 
ent season with the King road drag. 

After attending the meeting held by you in the interest of 
road improvement at Portland in April last, I made a drag 
following the model you there exhibited. A spruce log about 
eight feet in length and eleven inches in diameter was sawn in 
half and then put together with two-inch red oak slats, the 
timbers being about thirty inches apart with the flat surfaces 
perpendicular and with one flat surface inward, the other out- 
ward. Hence, if the team is hitched to the timber having the flat 
surface outward, the drag is hauled over the road with the flat 
surface in advance ; if the team is hitched to the timber having 
the round surface outward the drag is hauled with the round 
surfaces in advance, the one method scrapes, levels, and packs, 
the other smooths and packs. 

The drag is hauled at an angle with the road, the outer end in 
advance. 

On the slats may be placed a platform of boards upon which 
the driver can stand, or the drag may be weighted with rocks if 
needful. Each way from the writer's residence (one mile east 
of South Standish) is a section of highway of about three- 
fourths of a mile in extent which is one of the last pieces of 
road in Cumberland county to become dry and firm in the spring. 

The first use of the drag was upon this section of road April 
28, 1906. At commencement the mud was from two to eight 
inches or more in depth. Within three hours teams passed at a 
trot without sinking half the depth of a hoof or burying a wheel 
rim. Although the frost was not wholly out of the road at that 
time, and in spite of the repeated and heavy rains of June, there 
has not been a day nor even one hour when the preceding sen- 
tence would not be a correct description. 

People passing over the road have pronounced it in the finest 
shape of any piece of earth road they ever saw. Many have 
expressed themselves by saying that to pass from the dragged 
to the undragged road is like changing from rubber to iron tires. 
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The writer has lived by this piece of road all his life and 
although we have had the extremes of weather this season, both 
wet and dry, not for forty years has the road in question been so 
free of mud and dust. 

West of the writer's place a section of road of over a mile in 
length was worked with the road machine in the month of May. 
This became in such bad shape that parties who had seen the 
effect of dragging where I first worked, demanded that this 
section be dragged also. This I did by order of the commis- 
sioner, June 4 and 9, making a fine piece of road. 

In all about five and one-half miles, contiguously, have been 
dragged. Although nearly four months have elapsed since the 
drag has been used it can readily be told where the dragged and 
undragged sections join. 

Parties who have known the road all their lives are agreed 
that it never was in so good condition a season through. 

The least expense per mile has been about $1.50; the greatest 
a little rising $6.00 ; the average expense per mile for the five and 
one-half miles, a little less than $3.00. This would amount to 
$275 for the entire highway mileage of the town. 

In considering expense it should be kept in mind that much 
of our highway is in ill shape and condition from use of the road- 
machine and therefore the first use of the drag will be more 
expensive than its later use. 

Injurious as are water, frost, and traffic to the road-bed all 
these combined have not wrought such damage to our highways 
as the unneedful, wasteful, and injudicious use of the road 
machine. The action of the road-machine is to loosen and to 
bring loose material into the road and thus make it easy pre>' 
to the elements. Every move with the drag smooths and solid- 
ifies and is therefore in line of preservation and permanency. 

Our roads really need widening, smoothing, solidifying, 
leveling and a general righting up. Use of the drag has 
thoroughly convinced the writer that this can be accomplished 
without additional expenditure. 

When once by a few seasons' use of the drag, our roads are 
re-established to a proper width, shape, and contour, we can 
thereafter have and maintain much better roads with less than 
our present outlay. Let it be remembered the proper use of the 
drag is to go on in the spring when the roads are soft, to give 





^^^^^^m 


1 


S 

1 

a 

i 
s 

1 

i 

f 
? 

K 
1 

f 

5 

1 

i 

': 


, ■ ^m 






I 




F 



COMMISSIONER OF HIGHWAYS, II3 

shape and contour, and thereafter, occasionally, through the 
season when the roads are just sufhciently wet to pack well. 

Much further detail might be added but brevity forbids. In 
general it can be said : Experience in the use of the King drag 
and careful and minute observations of the results of its use dur- 
ing the season have led to the following conclusions. 

1. There is scarcely a rod of highway where the drag cannot 
be used to advantage. 

2. Its action is always to smooth and solidify the road-bed 
thus rendering it less subject to injury by the elements and the 
wear of travel than any other method of repair. 

3. Spring mud and summer dust are largely abated. 

4. Excessively sandy places can be hardened by dragging 
when wet and will remain in a much improved condition the 
season through. 

5. Wherever the drag is used the good effect is instant and 
continuous whatever weather conditions may follow. 

6. The solidifying effect of the drag serves to fasten, preserve 
and give the work a permanent nature. 

7. With the drag, our roads can be improved, widened, given 
proper shape and contour, and maintained in much better condi- 
tion cheaper than they can be maintained in their present shape 
by the use of the road-machine or any other device, machine or 
method known to the writer. 

Your truly, 

F. P. SANBORN. 
Note — We believe there is so much to be gained financially by 
the towns and in practical improvement to many miles of dirt 
road in Maine by using the King Split Log Drag that we reprint 
herewith, by courtesy of the R. F. D. News, directions for mak- 
ing and using the same. 
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GOOD ROADS WITHOUT MONEY. 

Directions for Making the Famous King Road Drag — ^Dirt 
Roads Can Be Made Usable all the Year at a Small Outlay of 
Time. 



For the good of the cause and at the request of hundreds of 
carriers, we reprint the directions for making the road drag' 
designed by D. Ward King of Maitland, Mo. Mr. King- 
deserves the thanks and encomiums of all dwellers on the dirt 
roads of the country for his discovery and the generosity with 
which he places it without money and without price in the hands 
of anv one who will take the trouble to use it. 

The Problem. 

The problem given is the soft or dirt road. It is " worked '^ 
occasionally by being ploughed on each side and the loose dirt 
thrown up toward the middle making a more or less symmetrical 
oval sloping to the ditch on either side. In good weather when 
the rains are not frequent or heavy the ruts will be cut down by 
the wagon traffic. In rainy weather and in the spring and fall 
the ruts are full of water and the mud holes are worn into the 
surface and made deeper by ever}- new wagon track. The water 
that makes mudholes is held in by the bottom and sides of dryer 
earth or a frozen surface. If the water can run off it will do so. 
The problem then is to make a smooth surface so that the water 
will run off. Then of course there will be no mudhole. 

The Solution. 

The solution is the Kins: drasr herewith illustrated. 

Any man or boy can make a drag in less than two hours. 

Get a log. eight feet long and twelve inches in diameter. Split 
it in halves. Bore three two-inch holes in each half— one at each 
end. and one in the middle. Join the halves, split sides forward, 
with good strong braces, about three feet long : wedge them in 
securely. 

If a log is not handy, use a twelve-inch plank. Reinforce the 
backs with a 2 x 6. . 

A loose plank, on which to ride, is placed across tfie braces. 
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Wrap one end of the chain around an end stake, carry it over 
the top of the slab, out to the double-trees, and then back to the 
other end of the slab where it should be fastened by poking an 
old bolt or spike through one of the links into a hole bored 
three or four inches from the end of the slab and about its center, 
up and down. 

Hitch up and drag — at an angle of forty-five degrees — and you 
will be surprised at the results. 

How To Use The Drag, 

First make the drag, and have a four-horse evener ready for 
use the first time. Wait until your roads are very soft, the 
wetter and softer the better. Then attach four horses ; straddle 
the right-hand rut, and begin to drag. Then turn and come 
back along the other rut. Don't hurry; drive slowly; the 
slower the better. The effect of this first dragging will be to 
fill up the ruts, and to make a moderately smooth surface on 
which it is possible to make three tracks — one on each side, and 
one where the old track used to be. This smooth surface will 
shed water partially at least, and will give free access to the sun 
and wind, causing it to dry off quicker than the rough surface 
on either side of the smoothed space. When it begins to dry 
off, take two horses and go over the same track again. This 
will still further puddle the clay and carry a little more into the 
middle of the road which every team will both puddle and com- 
pact still more. 

If you wish to widen the road, wait until after another rain, 
and then when it has dried off sufficiently to plow readily plow 
one furrow along the outer mark of the drag, take the drag and 
spread this smoothly over the surface of the road. In this way 
the road will be widened by the width of the furrow and will 
gradually become oval ; that is, higher in the middle, and each 
time the drag is used will become a little smoother and a little 
harder. If the road is still too narrow, plow another furrow, 
and so on, until the road has been widened as much as you wish. 

Don'ts, 
Don't drive too fast. 
Don't walk ; get on the drag and ride. 
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Don't wait for your neighbors to take hold ; they may be wait- 
ing for you. 

Don't wait for the big grader to come and shape up your road. 
All you can do first will help to make the work of the grader 
permanent. 

Don't be particular about material. With an ax and a two- 
inch auger almost any kind of a log can be made into a drag. 
The one I used for several vears is a box elder. 

Don*t try to drag with one piece; use two. One will scoop 
out the hollows in the road and deepen them. When two are 
used the one keeps the other up; and in a month or so the 
hollows will ha\e filled and become level and hard like the bal- 
ance of the road. 

Mr, Kittgs Catechisvi. 

Would it not be better to plow the road before dragging? 

No. Plowing gives a soft foundation. Plowing the middle 
of the road is a relic of the old dump scraper days. 

What do you do where there are deep ruts in the road? 

Drag them. If you drag when the surface is quite loose and 
soft you will be surprised how soon they will disappear. 

How do you get the dirt to the middle of the road ? 

By hauling the drag slantwise with the end that is toward the 
center of the road a little to the rear of the other end. 

But siippose the road is too narrow ? 

First drag the wheel tracks. After three or four rains or wet 
spells, plow a shallow furrow just outside the dragged part. 
Spread this over the road with the drag. Only plow one furrow. 
You may plow another furrow after the next rain. At each 
plowing, you widen the road-bed two feet. 

How manv horses do vou use ? 

Two generally. Three if it is just as handy. Four when 
breaking colts. A good solid team in the center and a colt on 
each side. Two men on the drag, one to drive, the other to 
control the colts. 

How do you drain the road ? 

If the earth is pushed to the middle of the road continually tbc 
road will drain itself. 

WTiy not make the drag out of plank ? 

You can, and do good work. Mr. Chas. Hill of Mexico, Mol, 
(quoted elsewhere) uses one made of three hard wood two by 
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fours. But the. split log is best. The plank drag is not so stiff 
and quivers and flounces. 

Why not make the drag of heavy sawed timber, say 6 x 8 or 
8xio? 

Because they have a tendency to slip over the bumps. The 
log is better than the plank because it is more rigid and better 
than heavy timbers because its thin, tapering edge scrapes more 
|urely. 

Don't you grade up the road first? 

No. The grading is done with the drag, gradually. By so 
doing, the road is solid all the time and is built on a solid founda- 
tion. 

At what angle do you haul the drag? 

A safe answer is forty-five degrees, or in common parlance, 
exactly quartering. But bear in mind that the proper angle of 
a drag like the proper tension of a sewing machine depends 
somewhat on circumstances. The angle of the drag will need to 
be varied as the soil is moist or dry and as the surface is more or 
less convex. These slight changes can be made by the driver 
walking in one direction or the other on the drag. 

What does it cost to drag a mile of road a year? 

The cost is variously estimated at from $i.oo to $3.00. I 
think much depends on a season and what degree of excellence 
satisfies the man who drags. 

How do you keep the drag from dodging sidewise? 

By not loading it too heavily. If it dodges it is overloaded. 
If it is overloaded it is because you are trying to do too much 
at once. The secret of road dragging is a little at a time and 
often. 

Will it work ? 

All over the state of Missouri the drag has been used with 
satisfaction. The State Board of Agriculture recommends it 
and publishes a free booklet on the subject. 

Mr. King has traveled extensively in Ohio, Illinois, Iowa and 
elsewhere and everywhere comes the word — it will do the 
business. 

Wide Tires. 

Section 74 of chapter 23, Revised Statutes, provides as fol- 
lows : " A town at its annual meeting may authorize its 
assessors to abate not exceeding three dollars of the tax of any 
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person, upon proof that he has owned and used on the ways dur- 
ing that year cart wheels having felloes not less than six indies 
wide/' 

We are not aware that this statute has ever been of eflFect and 
we might add that from all information obtainable on the matter 
of wide tire legislation, results are no diflFerent in this State than 
elsewhere. The general comment is that notwithstanding the 
beneficial eflFect of wide tires on all classes of roads, for on^ 
reason or another it has been impossible to enforce such legis- 
lation. Consequently the following original and eflFective 
method of demonstrating the value of wide tires may oflFer a 
solution of the question " How shall be get wide tires adopted." 

Letter From Rockport. 

RocKPORT^ Maine^ August 23, 1906. 
Paul D. Sargent, Commissioner of Highways, Augusta, Maine: 

Dear Sir: — I wrote you on July 31, 1905, that our board of 
selectmen had purchased four sets of wide tires, and I am send- 
ing you a report of the result of our experiment, which I think 
may be of interest to you. 

The wheels were purchased of the Electric Wheel Company of 
Quincy, Illinois, and are guaranteed to stand up under a load 
of 16,000 pounds or eight tons. They are made entirely of 
steel, built with spokes like a bicycle wheel. The rear wheels 
are 44 inches in diameter and the front ones 38 inches. The 
width of the tires is 6 inches. The cost delivered at Rockport 
was $43 . 19 per set. 

The heavy teaming in our town is confined mainly to the 3 
miles of dirt road over which lime rock is hauled from the quar- 
ries to the kilns. This teaming has bee ndone for years on 2j^- 
inch tires with hind wheels 56 inches and front wheels 50 inches 
in diameter. The resulting repairs made necessary by the con- 
tinual hauling of heavy loads on narrow tires have cost this town 
thousands of dollars. In order that this might be remedied we 
made an agreement with the lime rock haulers to furnish them 
with the wide tired wheels fitted to their wagon axles with the 
understanding that if upon fair trial the experiment should 
prove to be of mutual advantage the haulers should buy them of 
the town. 

Upon consultation with the manufacturers we ordered the 
sizes given above. They arrived about the first of July, 1905, 
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and from that time until about the 2ist of August, I used my j 
best endeavors to get thcra adjusted to the wagons and used. 

But the haulers claimed that the 44 inch wheels were so much I 
lower than the old ones that the rocks and ruts would " trig " 
them ; also that they would lower the body so much that t 
tongue would slat and break the horses' legs ; and the questioi 
was raised, who would pay the damage ? 
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As a last resort we put the wheels on one of their wagons and 
hauled rocks for them for one day. Our teamster hauled the 
same loads and followed in the old tracks. The road was in a 
very dangerous condition at this time and badly rutted, so that 
even light driving wagons sank to their hubs in some places. 
The wide tires soon filled the ruts so that the wagons with the 
narrow tires actually hauled more rock on the last or fourth 
turn that day than they did in the morning. 

After seeing the work of these wheels for one day, the c 
of the wagon wanted the whole equipment immediately i 
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applications for the other three sets came in so fast that we were 
unable to shift the gearing fast enough. In fact one teamster 
drove his team for a week without brakes in order to have the 
wheels sooner. Since that time the wheels have been in constant 
use summer and winter. 

At the time this is being written the same amount of rock 
per day is being hauled in three turns that was formerly hauled 
in four turns by the same teams, and the drivers claim the work 
is being done easier by the horses. The sand stretch which 
was the hardest place with the narrow tires is now crossed easily. 

Two of the rock haulers have built wooden wheels with wide 
tires which have diameters of 56 and 50 inches. One set was 
made by bolting additional felloes on the old wheel to make up 
the 6 inches in width and then a 6 inch tire shrunk on. This 
seems to me to be poor economy as the cost of a pair of rear 
wheels made in this way is $40 or within a few dollars of the 
cost of four of the steel wheels. I do not believe the wooden 
wheels will stand up under the load of eight tons which is now 
being hauled on the steel wheels. In fact I saw one set at the 
blacksmith shop for repair a short time ago. 

After using the wheels for about a year, the owners of the 
wagons bought them and paid the first cost of the wheels $30 
per set and $13. 19 freight charges. 

Our expenditures for repairs upon this road since the use of 
wide tires has become general has amounted to almost nothing. 
By their use the ruts are filled up and the road-bed is kept smooth 
and consequently dry. 

The following by-law was adopted at the town meeting held 
March 26, 1906. 

" That hereafter no loads exceeding 4,000 pounds shall be 
hauled over any portion of the state road, as located by the 
county commissioners, now built or hereafter to be built, or over 
the rock road from the lime kilns to the lime quarries at Simon- 
ton's Comer, on wheels with tires less than six inches in width, 
under penalty of five dollars for each offense." 

This by-law was printed in the form of a poster and was 
posted along the roads mentioned therein. 

Trusting this may be of interest to you and the cause of good 
roads, we are. 

Yours very truly, 

GEO. H. M. BENNETT, Chairman. 
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STATE ROAD STANDARDS FOR I906 WORK. 




S'tanc/arc/ vS/i!?/e. f^ocr<^ 3e<5T7o/7 
^ca/e, I ^f I 

The above cut represents the standard state road section as 
adopted by the county commissioners and by them recommended 
to towns doing state road work the present year. The main 
features of this section are that it calls for a road 21 feet wide 
with side gutters so shallow that a wagon may be driven to the 
bottom of the gutter without danger of being upset. 

The gravel or crushed stone or other surfacing material occu- 
pies the central 12 feet of this road and is 8 inches deep at centre 
and 6 inches deep at sides, being supported at the sides by earth 
shoulders so made that they form a continuous crown with the 
gjavel from the center to the side of the road, but at a little 
faster rate, that is, the crown on the gravel is at the rate of one 
inch per foot and on the shoulders it is at the rate of ij^ inches 
per foot making a total crown of 12 inches. It will also be 
noticed that the slopes of this road are at the rate oi ij/i hori- 
zontal to I vertical. 

It is preferable to screen the surfacing material into sizes 
about as follows: 2j^ to iJ4 inches in diameter; 1% to J4 
inch in diameter; and y2 inch and dust; than to spread the 
material in courses and to thoroughly roll each course. The 
last course J^ inch and dust should be thoroughly watered before 
rolling. 
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y-drafnjor foundation in wef and heavy so/cLar/e^ 
etone at bottom. Hne and ff^^i^eJ at fop. M) sfon& 
ovff^/o'/ndiameferto6e used. Scale ^' 

The above cut represents method of treating the foundation 
when the road lies on springy or on wet soil or on clay and it 
is not desirable to raise the grade. This foundation has been 
extensively employed by the Massachusetts State Highway Com- 
mission and we believe was designed by them. 

A modified form of this foundation has been used in this State 
on state road work the past few years and wherever the work 
has been done with any degree of care we hear only good reports. 
In fact we are led to believe that work of this nature constitutes 
about the only permanent work that has been performed with 
state road fimds. 

The proper construction of this foundation is as follows: 
Excavation should be as wide as traveled track requires for road 
— our standard calls for twelve feet. Excavation is made deeper 
at center than at sides, hence the name " V " drain. We call 
for 20 inches at center and 10 inches at sides — ^measured from a 
level surface. \Mien filled with stone and given the necessary 
crown this gives 24 inches of stone at center and 10 inches at the 
sides — stones not exceeding ten inches in diameter (eight inches 
would be better) should be placed in the bottom of the trench so 
as to aflford drainage. Cher these should be placed stones 
gradually diminishing in size until at the top we should have 
small pebbles (street rakings are good). 

Side outlets should be provided as often as opportunity oflFers 
or can be made so that there will be no danger of water remain- 
ing in this foundation and freezing. Good connection should 
be made with all culverts crossing the road. 

The point should be constantly borne in mind that drainage is 
the fundamental requisite in all road work. 
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COST OF SEBASTICXX)K RIVER BRIDGE AT BENTON. 

Statement of expenditures in connection with the construction 
of the highway bridge across the Sebasticook river in the town 
of Benton. 
Masonry, 

John E. Brown, amount of contract, $5,121 28 
Less value of old stone 300 00 

$4,821 28 

Superstructure, 

New England Structural Co 10,540 00 

Lumber for flooring, 

Procter & Bowie $7 40 

W. T. Reynolds 26 64 

Chalmers (and trucking) 363 49 

397 53 

Engineering, 

W. B. Getchell, surveys, plans, etc. . $63 00 

J. R. Worcester, consultation 18 00 • 

C. E. Warren, engineer and 

inspector 424 25 

C. E. Warren expenses and inci- 
dentals 65 84 

571 09 

Typewriting, 

G. V. Brown $10 00 

Edith Packard 3 62 

13 62 

Pipe rails, W. B. Arnold 125 10 

Labor, Fred Crosby i 50 

Total cash cost of structure $16,470 12 

Plus allowance by masonry contractor for stone in 
old abutments 300 00 

Total cost of structure $16,770 12 

Under chapter 39, Resolves of 1905, the State paid on account 

of the construction of this bridge $6,000. 

This bridge is a single span structure 254 feet and 4 inches 

long, supported on two abutments of granite masonry laid in 

cement. 
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CX)ST OF BINGHAM-CX)NCORD BRIDGE. 

Statement of expenditures in connection with the construction 
of the highway bridge across the Kennebec river between the 
towns of Bingham and Concord. 
Advertising, 

Portland Publishing Company. ... $4 oo 

Lewiston Journal 2 25 

J. P. Bass & Co 3 00 

Engineering News 13 20 

J. O. Smith & Co 13 50 

Elba Curtis (signs) 2 00 

$37 95 

Stenography and Typewriting, 

L. M. Wyman 25 00 

Masonry, 

Thornton & Merrill $9,165 00 

Calvin R. Ellis (riprap) 381 00 

9,546 00 

Pipe railings, 

Wallace Johnson (drilling) $17 00 

Steward Heating & Plumbing Co. . 153 00 

170 00 

Superstructure, 

American Bridge Co 21,873 38 

Engineering and inspection, 

E. E. Greenwood, surveys, plans, 

inspection, and expenses $789 35 

Lewis G. Baker 62 50 

Hunt & Co. (shop inspection of 
bridge) . . . ; 163 74 

1,015 59 

Legal advice — contracts, etc., Forrest Goodwin. ... 60 35 

County of Somerset, bills of county commissioners. . 297 62 

Total cost of bridge $33,025 89 

Under chapter 92, Resolves of 1905, the State paid 4-7 of the 

cost of this bridge or $18,871 .94. 

This bridge consists of two steel spans — one of 177 feet, the 

other of 300 feet — supported on two abutments and one pier — 

all of granite masonry laid in cement. 
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EXPENDITURES OF OFFICE, I906. 

DR. 

To appropriation for 1906 $5,000 00 

unexpended balance from 1905 253 68 

$5>253 68 

CR. 

By salary of commissioner $2,500 00 

salary of clerk 1,000 00 

expended for postage ^690 38 

expended for office supplies, period- 
icals, etc 155 33 

expended for telephone and tele- 
graph 51 26 

railroad, steamer and electric fares. . 326 46 

expended for livery 49 25 

expended for hotel bills I77 75 

expended for stenographer and extra 

clerk 89 35 

5.039 78 

unexpended balance 213 90 

$5>253 68 



* This item includes $400 of postage for distributing 1905 
report and $250 of postage on hand for distributing this (1906) 
report. 



TABLE OF CONTENTS. 



PAGE 

Letter of transmittal 3 

Introduction 5 

Acknowledgments 6 

Report 7 

County road meetings 7 

Explanation of new state road bill 11 

Financial part of bill 13 

Number of towns in each financial class 15 

Joint fund 16 

Illustration of the working of bill 16 

State Highway Department 18 

Inspector on contract work 19 

Shortcomings under present law 19 

Contract work 20 

Manner of payment of state aid to towns 21 

Maintenance of state roads 21 

Amount necessary to pay state aid 23 

Appropriation to cover expenditure 23 

Comparisons of appropriations for state road work in 

Maine with other states 24 

Proposed bill 27 

Section i, general provisions 27 

Section 2, describes what constitutes state roads and 

provisions for laying out same 27 

Section 3, creates State Highway Department 29 

Section 4, amount set apart from annual appropri- 
ation for permanent work 30 

Section 5, amount necessary for towns to appropriate 

to obtain state aid 30 

Section 6, apportionment by state commissioner of 

highways of state aid fund 31 

Section 7, provides for the expenditure of the joint 

state and town fund 32 

' Section 8, further provisions for same — Contract work 33 

Section 9, payment of state aid to towns 36 

Section 10, maintenance of state roads 37 

Section 11, liability in case of damage 37 

Section 12, tax of one mill for providing state road 

fund 37 

Section 13, unexpended balance to be used for con- 
necting links between state roads 37 

and to complete contracts 38 



128 COMMISSIONER OF HIGHWAYS. 

Proposed bill — Continued.' pack 
Section 14, fiscal year to end December 31st — defi- 
nitions 38 

Section 15, dissemination of knowledge and compila- 
tion of statistics 38 

Section 16, annual report 39 

Section 17, authority to call for highway data 39 

Section 18, repeal of present state road and com. of 

highway laws 39 

Section 19, act to take effect 10 days after approval. . 39 

Financial analysis to accompany bill 40 

Table for same 41 

Recapitulation for same 64 

Report of state road work for 1905 65 

Table of same 66 

Recapitulation of same by counties * 88 

Mileage and cost of state roads built since 1901 89 

Tables of same 91 

Practical road construction by Maine builders 93 

Macadam construction 96 

Letter from Brunswick 96 

Article from Rockland Opinion on St. George state 

road 99 

Letter from Houlton loi 

Letter from Sherman 103 

Gravel with stone foundation 104 

Letter from Lubec 104 

Letter from. Rockport 105 

Letter from Belfast, **V" drain 106 

Letter from Hampden, itemized cost 107 

Sand hardened with clay 109 

Letter from Farmington 109 

Earth roads reconstructed and maintained by King split log 

drag no 

Letter from Standish, split log drag in 

Good roads without money 114 

The problem 114 

The solution 114 

How to use the drag 115 

Mr. King's don'ts 115 

Mr. King's catechism 116 

Wide tires 118 

Letter from Rockport 118 

State road standards for 1906 work 121 

Cosi of Sebasticook river bridge at Benton 123 

Cost of Bingham-Concord bridge 124 

Expenditure of office, 1906 ^ 125 



